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REINFORCED CONCRETE AND TILE CONSTRUCTION, 
MARLBOROUGH HOTEL ANNEX, ATLANTIC 
CITY, N. J. 

An interesting combination of reinforced con- 
crete and burnt clay tile has been adopted for 
the construction of the new annex to the Marl- 
borough Hotel, now nearing completion at At- 
lantic City, N. J. Described in a few words, the 
structural framework of this building, including 
columns, girders and roofs, is reinforced con- 
crete, while the walls and floor filling are burnt 
clay hollow tile. The combination is not wholly 
new, it having been employed in a number of 
structures; but it has never before been used in a 
building of such size and importance, or in one 
in which the variety of structural forms to be 


whose horns reach to the famous boardwalk 
along the beach and embrace an open plaza. The 
main dimensions of the structure as described 
are: Length from front to rear, excluding so- 
larium, 326 ft.; width at wings, 12S ft.; height to 
top of main dome, 164 ft., and height to roof line 
96 ft. 

The type of construction adopted, namely, com- 
bination reinforced concrete and tile construction, 
was determined largely by business considera- 
tions. As the new building was to be constructed 
in close proximity to a hotel whose guests were 
largely wealthy people, little disposed to endure 
inconveniencesor noise, it was determined from 
the first to do away with structural steelwork so 
far as was possible. The noise of riveting, it was 
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resting on pile-supported reinforced concrete slab 
footings and extending generally to the roof line 
At each floor these columns carry a system of 
wall and floor girders, and at their tops they sup- 
port the roof framework. The roof girders and 
slabs are reinforced concrete. The slabs between 
floor girders are in some places reinforced con- 
crete, but generally are a special construction 
composed of closely spaced parallel beams of re- 
inforced concrete filled between with hollow tile; 
the exterior walls are hollow tile, with pebble 
dashed plaster finish and terra cotta ornamental 
details. 

COLUMNS AND FOOTINGS.—The column ar- 
rangement differs somewhat in different stories, 
but in general is substantially as shown by the 


detailed was so great. This Atlantic City work 
represents, therefore, in an exceptionally perfect 
manner, the possibilities of the combination con- 
Struction, of which it is at present the most 
notable example. 

The Marlborough Hotel is one of the largest and 
most famous of Atlantic City hostelries. Its new 
annex is practically a separate and an even larger 
Stricture, located parallel to the older building 


ar nnected with it only by covered passage- 
ye) The architectural appearance of the new 
building and its location with respect to the 
cider building are shown clearly by our front- 
pas meture. As will be seen, it consists of a 
ti ean wing, or front, of ornate design, and 
o rallel rear wing of less height, connected 
tgs Pa Portion by a structure 147 ft. long 


‘t. wide, designated as a center wing. To 
‘Wing there is joined a two-story cres- 
cen ped structure—a “solarium”’—the ends of 


feared, would deplete the hotel of its guests. In 
choosing a substitute, however, several desiderata 
had to be kept in mind. A fire-resisting construc- 
tion equal at least to steel and tile had to be 
chosen. This construction had, moreover, to be 
one which would not materially exceed in cost 
ordinary steel and tile construction, and which 
would not take any greater time to complete. 
These qualifications were found by the architects 
to be most nearly obtained by using reinforced 
concrete for the structural framework and burnt 
clay hollow tile for walls, partitions and floor 
filling. This construction was adopted, and has 
been carried out according to the designs now to 
be described. 

GENERAL STRUCTURAL DESIGN.—The gen- 
eral structural design of the building can be most 
readily understood in connection with the typical 
floor plan Fig. 1 and the front-page picture. It 
consists of a sujtable arrangement of columns 
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plan Fig. 1. In the rear and main wings the ar- 
rangement is rectangular, and, with one or two 
exceptions, uniform from foundations to roof. 
In the front wing the column arrangement is as 
shown by Fig. 1 to the sixth floor level; at the 
sixth floor the roof of the main wing intersects 
the front wing, causing a change in the column 
arrangement, and further changes develop as the 
main and side towers are gradually separated 
from the body of the building. The general char- 
acter of these changes is a discontinuation of 
lower story columns as the necessity for them 
ceases and the iniroduction of new lines of col- 
umns to form the polygonal framework of the 
towers. Where new lines of columns are intro- 
duced they take footing on special girders car- 
ried by pairs of columns in the story below, as 
shown by Figs. 4 and 5. 

All columns taking footing on the ground are 
carried by timber piles capped with reinforced 
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é --ar and carried on the wall girders 
The character of the block tile 
= n is clearly shown by the draw- 
so The outside of the wall tiles are 
— snsisting of a pebble-dashed coat 
nt mortar. 
; se roof work comprises pitch roofs 
- and rear wings, the wings of the 


the large dormers, arch roofs for 
-mers, and dome roofs for the main 
wers, and for the ballroom in the 


2x2 Gert Anchor | 


i? outside Colurnn | 


stone concrete he sla 


are made flush with the 


1:2%:5 
parallel with 
In each 
four small dormers, and o 
ing spaces between rafters. The ri 
large dormers intersect the main roof at 
of the Interfor longitudinal girders, an: 
double pitch roofs and vertical sides 


dormers have semicircular arch roofs 


Shab 


Floor 


FIG. 3. GIRDER AND COLUMN LAYOUT IN FIRST TO FIFTH TOWER FLOORS. 


These roofs are all constructed of 
concrete. 

The roofs of the center and rear wings are 
double pitch roofs with ridge lines on the axes of 
the wings. They are supported at the eaves by 
the wall girders at that level and at the tops of 
the main slopes by longitudinal 10 x 24-in. girders 
connecting the interior columns. The roof slab is 

‘ou8 Over the ridge and between opposite 
fave lines, and is divided by the interior column 


Sirders into three bays, one center bay and two 
— t The slab in the center bay is un- 
patna ne". Sut those in the side bays are stiffened 
“very 1_ tr. by 10 x 20-in. and 10 x 18-in. rafters 


J ‘rom the interior column girders to the 
's at the eaves. All girders and rafters 


sides. In both large and small dormers the roof 
and sides are a continuous slab without ribs, and 
reinforced by continuous bent rods set parallel to 
each other and transversely to the axis of the 
ridge. 

The pitch roofs for the wings of the solarium 
are shown in plan and section by the drawings of 
Fig. & As in all other roofs, the slab is 
of cinder concrete and the girders of stone con- 
crete. In all other respects the drawings give the 
details clearly; they also show the construction of 
the vaulted arch roofs of the pavilions terminat- 
ing the wings. 

The dome roofs for the central and side towers 
of the main building and that for the ball room 
in the solarium are shown by the drawings of 


constru 


Figs. S and 9. Referring to the main tower dome 


ction first, it is to be noted that the tower 
A 


column to the continuous octagonal girder sup- 

porting the lantern and taking support about mid- 
length on an interior column The tops 

interior colu are n b horizontal 
irde formin an mal vine ce the 

gSircers, (Orming an Octagonal Ting Supporting th 
dome shell, which covers the ribs In desig 4 


the dome, the lower portion o 


was considered as a sort of flying buttress sup- 
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porting the tops of the interior columns against 
the thrust of the central portion of the dome and 
its superior cumbent load. 

The diameter of the dome, as shown by the 
drawing, is 54 ft. It is surmounted by a lantern 
with 6-ft. vertical cylindrical walls, and a dome 
roof 14 ft. in diameter. The lantern walls and 
roof are plain slabs of concrete, reinforced as 
shown by the drawings. As in all other roofs, the 
ribs and girders of the main dome are stone con- 
crete, and the shell is cinder concrete. It should 
be noted also that the main dome ribs project 
slightly above or exteriorly of the shell to form 
decorative features in the dome design. 

The side towers discontinue as towers at the 
eighth floor; above this point they continue as a 
cupola of smaller diameter. The reduction in 
diameter is accomplished in much the same way 
as it is in the main tower, and as clearly indi- 
cated by the eighth floor plan, Fig. 4 The 
eight columns, shown in section in Fig. 4. ex- 
tend to about the height of the tenth story, where 
they are connected by a 13% x l4-in. circular 
girder of reinforced concrete, with an inside 
diameter of 15 ft. 9 ins. On this girder is sealed 
the hemispherical dome roof, with an interior 
diameter of 16 ft. This dome is a plain siab 
there being no stiffening ribs of any sort. and Is 
reinforced by radial and circumferential bars. 

The dome roof of the ballroom is notable chiefty 
for its flatness. With a diameter of 42 ft.. it has 
a rise of only about 5 ft., as shown by the draw- 
ings of Fig. 8. These drawings explain the method 
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concrete stepped piers. There are 159 of these 
piers. They vary in size. For the center and 
rear wing columns and for the majority of those 
in the front wing the piers are 7 ft. square at the 
base and rest on a cluster of from five to ten 
piles, depending on the load. These piles were 
driven by water jet into the clean, coarse beach 


wing is complete. At the eighth story the floor 
frame work of the small towers is as shown by 
Fig. 4, and at the ninth story the floor frame- 
work of the main tower is as shown by Fig. 5. 
The construction of the girders calls for brief 
mention only. They are dimensioned and rein- 
forced according to the loads coming on them. 


i 


of 500 Ibs. per sq. in. for live and dea 
of 750 lbs. per sq. in. for wind stres 
responding unit stresses for 
16,000 Ibs. and 22,000 Ibs. per sq. “i 


The straight reinforced concrete slat 
tion is confined to two octagonal » 


lower portion of the lobby and tH 


on 
1 Bath * 
ye ith Floor Bakony | 
be 
panies ‘ FIG. 1. TYPICAL FLOOR PLAN OF MARLBOROUGH HOTEL ANNEX. = | j 


sand. They were sunk about 20 ft. and cut off 
below water level to receive the concrete piers. 
The pier construction was comparatively simple; 
the base course was generally a 2-ft. 3-in. slab 
carried 12 ins. below the pile tops and reinforced 
about 2 ins. above this level by a layer of Kahn 
trussed bars. The top course was uniformly 12 
ins. thick, and was molded with a mortise reach- 
ing the full depth and 12 ins. square to receive 
a tenon on the foot of the column. The footing 
concrete was a 1: 2% 5 mixture of %-in. 
broken stone, 

The footing construction includes, besides the 
column piers, a beam support for the first story 
walls of granite ashlar masonry. These beams 
connect the wall column piers all around the 
building at a level about 4 ft. below the surface, 
and are simple reinforced concrete girders. A 
typical girder between center wing wall columns 
is 22 ins. wide and 12 ins. deep; the reinforce- 
ment consists of three % x 2-in. x 18-ft. Kahn 
trussed bars at the bottom and two 9-ft. bars of 
the same size at the top. 

The column construction proper is shown by the 
drawings of Fig. 2. The octagonal section is 
used only for the main tower columns in the first 
story, or lobby floor, and the circular section only 
for the same columns in the second story, or ex- 
change floor. All other columns are rectangular 
in section. The column reinforcement is indi- 
eated clearly by the drawings. It is interesting to 
note that the hooped sections were designed for 
a unit stress of 850 lbs. per sq. in., while those 
without hoops were designed for a unit stress of 
500 lbs. per sq. in. 

FLOORS.—The floor construction is a system of 
girders carried by the columns and supporting 
slabs of reinferced concrete or of combination 
reinforced concrete and tile construction. In the 
center and rear wings the bays formed by the 
girders are generally rectangular in form; in the 
front wing the floor bay arrangement is irregular 
and changes from story to story above the sixth. 
To explain briefly, the front wing, as shown by 
the front-page picture, is several stories higher 
than the center and rear wings. Up to the sixth 
floor the floor framing plan is the same for all 
floors, and is as shown by Fig. 3. At the sixth 
floor the outside walls of the front wing begin to 
be continued around the side next to the center 
wing, so that by the time the sevénth floor is 
reached the front wing is entirely separated from 
the other wings. At this level also the main and 
small octagonal towers begin to be developed, 
and at the eighth floor their separation from each 
other and from the other portions of the front 


The filling slabs between girders are straight re- 
inforced concrete in certain bay# of the lower 
floors in the front wing, but in all other places 
they are a combination construction of reinforced 
concrete and clay tile. The character of this 
combination is indicated by Fig. 6; in explana- 
tion it may be noted that the width of the tile 
fillers, the distance between rows of tiles and the 
depth of the concrete cover are intended to re- 
main constant at 12 ins., 4 ins. and 2 ins., re- 
spectively, but the depth of the tilé will be 
altered to vary the depth of slab according to 
the span and load. In the building being de- 
scribed 8-in. slabs are used for the longer spans 
and 5-in. slabs for the shorter spans, the depth of 
the tiles being, respectively, 6 ins. and 3 ins. 

By a glance at the drawing Fig. 6 it will be 
seen that we have in this construction a 2-in. 
concrete slab stiffened every 16 ins. by reinforced 
ribs filled between with hollow tiles of suitable 
dimensions to give a flat ceiling. In designing 


floors. As will be seen by Fig. 3, eight columr 
set equidistant on the periphery of a 32-ft rele 
are connected by girders forming an octagonal 
bay. This bay is covered by an 8-in. slab rein- 
forced by two layers of bars intersecting at right 
angles and spaced from 6 ins. apart at the center 
to 12 ins. apart at the sides. The slab is also 
bonded with the slabs of adjacent bays by bars 
spaced 32 ins. apart and crossing the circum- 
ferential girders at right angles. The slabs were 
built with a camber of 1 in., and showed no de- 
flection under dead load. In the floors above the 
exchange floor this octagonal bay slab is the 
regular combination reinforced concrete and tile 
construction carried by intersecting girders, as 
shown in Fig. 3. 

The floor covering in the guests’ rooms is a 2-in. 
layer of cinder concrete, in which all pipes and 
wires are embedded, and which is covered with a 
1-in. finishing coat of cement mortar troweled 
smooth, with rounded fillets at the wall angles 
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: ” Octagonal Column Hooped Column 
Typical, £4 Colum. in Lobby Story. in Exchange Story. 
FIG. 2. DETAILS OF COLUMNS. 
such a slab the concrete is figured to take all In the rooms devoted to public purpo the 
stresses, the tiles being considered simply as _ cinder concrete has embedded nailing s' to 
fillers. As a matter of fact, however, the tile which is attached a board flooring. A 
will have a certain amount of arch action and WALLS.—The exterior walls are indep: ly 


thus add to the strength of the floor. In design- 
ing the floors a live load of 75 Ibs. per sq. ft. 
was assumed for the lobby and exchange floors, 
and of 50 Ibs. per sq. ft. for all other floors. The 
strength of concrete was taken at 2,400 lbs. per 
sq. in., and it was proportioned for unit stresses 


supported for each story by the reinfor ef 
crete wall girders, exactly as is done ee 


skeleton frame buildings. The first story bs: 
granite ashlar masonry, and is carried ie 
beam footing previously described. The 


all stories above the first are hollow tile up 
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smpleted will cost about $1,000,- 
iteets are Prince & McLanahan, 
The structural design and de- 

ked out by Mr. B. J. Greenhood, 
' Conerete Steel Co., Detroit, Mich. 
snufactured and furnished by the 
>roofing Co., New York, N. Y., and 
any had the contract for the con- 
entire building except the finish. 


specific. ONS FOR AN ENGINEER'S TRANSIT AND 
LEVEL.* 


B Smith, Assoc. M. Am. Soc. C. E. 


ize of what constitutes a good transit for 
work seems to the writer so important tha! 


for seve .rs be has made the study of those instru- 
menta which spring from unsuitable design and 
the la y work necessary for their detection an 
nteare of the required work of his surveying 
prin fact, part of the data upon which the criti- 
cisms present article are based, including tests of 
eo field uments belonging to the University of Wis- 
onsit . secured by his students in their regular 


work referred to. Let us inquire, then, what are the 
features of the usual complete engineer's transit or tachy- 
meter which are most open to criticism, and what are 
the proper remedies. 

It is the writer's observation that the performances of 


the vertical cirele and of the telescope level fall far 
short of what reasonably should be expected, and thereby 
greatly it the usefulness of the transit as a topo- 
grapt strument The causes of this deficiency may 


be stated as follows: Too small a vertical circle, non- 
sensitive plate levels, the omission of a sensitive level 
trom the vertical circle for the control of its zero, and 
the use of irregular and non-sensitive telescope level vials. 
It is a well-known fact that an error of several feet 
n the horizontal location of a topographic point would 
scarcely be discernible on a contour map of ordinary 
seale, while an equally large error in its vertical loca- 
tion might entirely vitiate the map for its designed pur- 


pose. In view of this fact, the time honored custom of 
*From Wisconsin Engineer,’’ December, 1905. 
t wiate Professor of Topographic and Geodetic En- 


gineering, University of Wisconsin, Madison, Wis. 


using transits with large horizontal 
reading to fractions of a inut 
strengthenin 


while the cust hich san a 
tical circles weakens the work at a point where 
greatest accuracy is needed. Even with a transit f_ 


vided with horizon 


and vertical circles of equal sizr, 


ily allows of an are of 7 ins. in diameter, which would 
insure ease and certainty of its readings to h minutes 


Whether an arc or a circle be furnished, its vernie 


should be provided with an accurate and easy method of 


the adjusting the zero. Few American transits are so pro 
ro vided. The usual detail is primitive indeed. 


One objection to the substitution of the vertical are for 


the elevations will still constitute the weakest part of the the complete circle is, that it precludes the reversion of 


work. he usual excuse for 
the common practice of fur- 
nishing transits with smaller 
vertical than horizontal cir- 
cles is found in 
posed danger of inj 
larger sized cir 
writer's experience 
most trying cir 
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incidental to rugged moun- Bay Window 

tain climbing, would indi- Jamb. 

eate that this danger is great- 

the circle is protected with a 


ways should be so protecte 
there can be little danger 
A good compr 1 
tion of the problem 
the engineer is willing to 
forego a complete vertical 
circle, is found in a device 
described by W. L. Webb,.* - 
consisting of a short are of 4? 
very large radius provided 


> 


with two verniers whose 


zeros are exactly 60° apart 


Exterior Wall. 


FIG. 7. DETAILS OF HOLLOW TILE WALL CONSTRUCTION. 


The graduated arc, attached 
firmly to the telescope axis - 
is numbered in two rows < 

from 0° to 60° each way. For 

elevated reading (plus) th 
right-hand vernier is used 
while for depression (minus; 
angles the left-hand vernier 
is read. Such a device read- 
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Trans. Am. Sa 
XLVIIL, 1902 


(76° 


Floor Leve/ 


2 

Q 
t 


i 


2°20" Bear 
Beam *«?" Bars; Bottom 
2,%%2 "Bars 2%%2” » 

Bracket 

33 “Bars; "Rod 


2 Beam 
2/*3"Bars 


Brac NEWS 


2,442"! 10"Bracket 
Bars 33% 13" Bars; Pod 


Half Roof Pian. 


FIG. 8. DETAILS OF ROOF OF SOLARIUM. 
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of reinforcement, and give all essential dimen- 
sions. 

All roofs were designed for a live load of 30 Ibs. 
per sq. ft., using the same unit stresses for con- 
erete and for steel as were used in the floor work. 
The notable feature of their construction is the 
use of stone concrete for all stiffening ribs, 
rafters, etc., and of cinder concrete for the slabs. 
The object of the cinder concrete slab construc- 
tion was twofold; it reduced the load on the sup- 
ports, and it gave a material to which the roof- 
ing tiles could be nailed directly. 
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Fig. 4. Girder and Column Layout in Small Towers 
at Eighth Floor. 


MISCELLANEOUS DETAILS.—Besides_ the 
more general details described above, there are 
a great many special structural details. Among 
these may be mentioned numerous girders that 
form footings for columns. Some of these are 
illustrated in Figs. 4 and 5. A more impor- 
tant example is the girder carrying column 
104A; this girder is 18 x 40 ins., and connects 
two columns 24 ft. apart in the story 
below. In each end of the rear wing a pair of 
first story wall columns carries a girder which 
supports at its center a 2 x 2-ft. wall column, six 
stories high. These girders are 24 x 42 ins. in 
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FIG. 5. GIRDER AND COLUMN LAYOUT IN NINTH FLOOR OF MAIN TOWER. 


Most of 


these special girders are knee-braced to the col- 
umns supporting them, as is indicated in Fig. 4. 

The stair construction is all reinforced concrete. 
All stairs consist of a solid slab plain on the 
underside, and having its upper side notched to 


form the steps. 


Landings between flights are of 


the same type of construction as the floors, rein- 


forced concrete and tile. 


The most important of 


the several staircases is that leading from the 
lobby 
with its landings, six sides of an octagon, and en- 
closes a central well. 


floor to the exchange floor; it occupies, 


Plaster” 


Crushed Stone Concrete “Reinforcing Rods 
Cross Section. 


FIG. 6. COMBINATION REINFORCED CONCRETE AND TILE FLOOR CONSTRUCTION, 


At the floor lines of the first to the fifth stories 
there are numerous exterior balconies projecting 
from 2% ft. to 6 ft. from the walls: the plan 
Fig. 1, shows the location of certain of these bal- 
conies, and the drawings of Fig. 1) indicat 
clearly the several constructions employed. One 
of the constructions here shown is that for bal- 


conies for reaching the fire escape tower. This 
is located as shown in Fig. 1, and reaches fron 
the roof to the lobby floor. It is a rectangular 
shaft, with concrete walls, having no opening 
directly into the building; at each floor, however 
there is a balcony accessible by a door in the 


building wall, and another door in the tower wa 
A flight of concrete stairs extends from top t» bot- 
tom of the tower, with a landing at each floo: 
METHODS OF CONSTRUCTION.—The methods 
adopted for carrying out the construction work 
call for mention in only a few particulars. Be- 
fore taking these up, it should be noted in genera 


that unusual pains were taken so to plan the 
work and equip it with plant that all operations 
would be facilitated to the greatest deg The 


concrete was all mixed in two-batch mixers, ani 
conveyed to the forms in wheelbarrows handled 
the upper stories by elevators. The forms wer 
framed on the site, a circular saw operated by 
electric motor being installed for cutting the 
timber to dimensions. 

In construction the column and floor fu: 
an entire story were set up complete. Th+ 
molds were constructed as shown by Fig. 11; the 
particular feature is the rectangular yoke which 
slips over the form with a loose fit and is tight- 
ened by wedges. The girder forms are of the 
ordinary trough construction and are pported 
by the column forms and by intermedia'« posts 
but the slab forms are of special cons'ruction 
In place of the usual solid floor cons‘ tion, 


ms for 


olumn 


x 8-in. planks are laid with 8-in. spaces )'ween 
The tile fillers for the floor slab are ; ced 5° 
ks and 


as to span the open spaces between | 


lap 2 ins. onto the planks at each edge. shown 
by Fig. 12 the tile and plank together tribute 
a form for molding the ribbed slab. ; 

The concreting was straightforwar! rk; a 
rather wet mixture was used. Each r con- 


tained about 30,000 sq. ft. of surface 1 was 


usually concreted in three days, while weeks 

sufficed for completing a whole story juding 

the erection and eliminating of the for 
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FiG. 9. DETAILS OF DOME FOR MAIN TOWER. 


the circle for the elimination of errors of adjustment in 
such problems as, for example, the determination of azi- 
muth by the direct solar observation, now so commonly 
used in the west. 

Although the small vertical circles generally furnished 
by makers ostensibly read to single minutes, experienced 
observers are well aware that this accuracy is seldom 
realized, because of the uncertainty of the reading. The 
vertical circles should be graduated to half degrees and 
should be provided with permanently mounted magnify- 
ing glasses. 

A second element which introduces error into the verti- 
cal work of a transit is the common practice of depending 
upon cheap non-sensitive plate levels for the control of 
the vertical circle zero. If not specified, makers send out 
plate levels with a sensibility between 100” and 360” of 
are per 0.1-in. of level-tube. Now every topographer 
knows that after the orienting backsight has been taken 
and before the foresight can be taken, the instrument will 
get out of level, a condition indicated by the plate bubbles 
getting off center. This introduces errors in the vertical 
circle readings, it may be of equal angular amounts. Nor 
can the plate levels be releveled without increasing the 
error in the orientation which will affect all subsequent 
azimuths. But even if this displacement does not always 
take place, a sensibility of 100” to 360° is quite inade- 
quate to control the vertical circle. The proper remedy 
for this evil is found by placing an extra level upon the 
vertical circle guard, to which is also attached the vertical 
circle verniers. The vertical circle guard is made to 
rotate about the horizontal axis of the telescope by means 
of a slow motion screw, s, so placed as to be difficult 
of confusion with the gradienter screw. The extra 
bubble on the guard is first adjusted to a central 
position when the vertical circle verniers read zero, 
the line of sight of the telescope being horizontal and 
the telescope level bubble being central. Now if 
the horizontal plate gets out of level the true ver- 


tical angle to any point can still be read by simply turn- 
ing the slow motion screw controlling the guard until the 
extra level bubble comes to the center of its tube. The 
vertical circle reading is now the true vertical angle. 
The American makers usually charge $10 for this extra 
level and slow motion screw. 

The writer would advocate two double verniers on the 
vertical circle even if the second vernier is used only to 
check eccentricity. The entire vertical circle should be 
protected by the guard, the verniers being covered by 
glass windows, the same as the verniers on the horizontal 
limb. 

A further suggested change in the construction of the 
telescope is; more suitable 
provision for making the 
optical center of the object 
glass describe a straight line 
coincident with the geometri- 
cal axis of the telescope. This 
requirement is often not 
met, and yet without it the 
other specifications will fail 
to insure accurate work; 
the most frequent causes 
are, first, too short an ob- 
ject glass slide, and second, 
imperfect or inadequate fit- 
ting of the movement. This 
point is discussed more | 
fully further on in this arti- 
cle, under the head of wye 


Section on 
Fire Esc. Balcony. 


telescope level. Except in very mounta 
a properly run topographic traverse by t 
stadia method allows a considerable pro; 
vertical angle readings on turning points ; 
by level readings, thereby reducing the 
quired office work, and at the same 
higher degree of accuracy in the resulting 
would be notably the case in a comt 
graphic and topographic survey of a riy, 
jacent valley. The point was first pb; 
writer’s attention while making a survey 
rado River for a distance of about 
Yuma, Arizona. At this point the river 
wide sandy valley of light gradient, so +) te 
all elevations were taken by level readi 
this survey was executed under the most 
ditions of weather, and with an average je; 
of about 1,000 ft., its levels checked on | rt 
determined by accurate spirit leveling 
one-half a foot. Equally close results hay 
observed on topographic lines, which leads 
to the conclusion that a properly devised 
transit telescope is quite sufficient to « 
under favorable circumstances comparable 
common wye levels, and expressed by th, 
Error = 0.05 ft. x the square root of distance 
the lower limit, and perhaps twice this for y; 
the latter being expected only under very unfay aay 
circumstances of length of sight and weather (on); 
If the above statement of the accuracy 
levels be accepted as true, and a fast increas 
ber of topographers are accepting it, the field for the 
engineers’ wye level is small indeed. However, such 
high-grade work cannot be expected with transits fur. 
nished with the non-sensitive and irregulariy-zroynd 
levels so frequently furnished the unsuspecti: r- 
chaser. After considerable experimental work to «& 
termine this point, the writer would suggest j- 
bility corresponding to: One-tenth inch = 15” to % 
arc. Of course the sensibility of the levels and the 
magnifying power of the telescope are inter-related 
Other important features of the engineers’ transi: 
in which the requirements of rational design are 
always complied with, may be considered under the 
heads: Magnifying power, Chromatic and spt | 
aberration, Definition, Flatness of fleld, I!luminatior 
Centering of lenses. The limits of this paper wi 


allow only a very general treatment of the above 
points. 

Preliminary to testing a transit, the owner would do 
well to look carefully into the telescope barre! through 
the objective in order to discover the presence of an in- 
terposed diaphragm, sometimes inserted by the maker 
to prevent the discovery of the many evils resulting 
from poor lenses and poor workmanship. Such a 


diaphragm should never be tolerated, because it must 
reduce the effective diameter of the objective corre- 
spondingly, and thereby seriously interfere with 
function as a light gatherer. The presence of h 
a diaphragm may always be taken as prima facie 
evidence of poor workmanship, unless inserted nar the 
reticule. 

For the land surveyor’s transit the magnifying power 
has been considered sufficient if a movement of the 
alidade corresponding to the least count of its vernier 
causes an easily perceptible movement of the line of 
sight on the object sighted. For stadia readings this is 
not sufficient since the characters on the rod must be 
accurately read. As the diameter of the objective largely 


*a Brandis Son & Co.'s light transit with sens.tive 
level was usel. See also for a dscussion of su 


14, page 219, by J. L. Van Ornum. See also Engineering 


News, Aug. 31, 1905, for valuable report on ‘River 
Profile Work of the U. S. Geological Survey, Kennebec 
oon’ Maine, by Prof. A. D. Butterfield and G. M 
rett. 
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(Fig. 3.) fe 
Section on 
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level. 

Another needed change in 
the design of the transit, 
and one certain to improve 
the accuracy of its vertical 
work, is a_ rational in- 
crease in the sensibility of its 
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* . r ers an elescope axis, an so rass § ©Stabdle conditions can est sécure y the use of long 
deterr jumination of the image, it — ” everywhere avoided. Tangent screws and head of  opject giass slide extending nearly to the reticule tn 
; ple, consistent with other details. tripod shall be made of aluminum bronze and provided . ay Pear 
Ss st not be forgotten that a high magnifi- .with German silver spiral springs. Prices shall general it appears that this detail is most often slighted 
How 


expense of the size and brightness of the 
meee of brightness must be compensated for 
“ing arger objective. As this in turn makes 
sger telescope, the resulting height of 
poor ed to allow the telescope to ‘‘transit over’ 
many of the objective. This difficulty can be 
e by the use of an inverting eye piece. 
~ell aware that in advocating an inverting 


} 

im 
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eye piece he is opposing the usual custom of this country. 
The opposition to the inverting telescope rests mainly on 
prejudice. A thorough trial of the inverting eye piece is 
certain to win a convert. The most important advantages 
of this eye piece are the increased brightness and dis- 
tinctness of the image and the fact that it allows of a 
shorter telescope, thereby insuring a more rigid and com- 
pact instrument. 

The flatness of the field depends largely on the spher- 
icity of the eyepiece. This may ‘be tested as follows: 
Draw a heavy lined square eight inches on a side, and 
place it at such a distance from the instrument that it 
shall nearly fill the entire field. When the telescope 
{s focused its sides should appear perfectly straight, 
though a slight curve at the extreme limits of the field 
would cause no appreciable error in stadia work. 

The definition of a telescope depends upon three con- 
ditions, the accuracy of the curvature of the various 
lenses, upon their centering and upon their movement 
in focusing. If the eccentricity of the eye piece is 
large or if the optical axis of the lens be not parallel 
to the line of sight, the definition may be so poor as to 
seriously affect the focusing of the extreme stadia wires. 
Displacements of the objective are even more serious 
in producing poor definition of the image. Lateral dis- 
placements of either eye-piece or objective may be dis- 
covered by taking the telescope of the transit out of 
the standards, and, after focusing the threads and ob- 
jective on some distant point, turn the telescope in im- 
provised wooden wyes. The image and the threads will 
appear to move in the arc of a circle about the telescope 
axis even when the wire or reticule adjustment has been 
perfectly made. Not infrequently makers send out even 
wye levels whose lenses, when tested as above, show 
very large eccentricities. Such an instrument should be 
promptly returned to the maker. 

During the past nine years the University of Wis- 
consin bas purchased about 45 transits and levels for 
the use of the rapidly increasing number of students in 
the engineering college. Thinking that the specifications 
under which these instruments were in most part pur- 
chased would be of interest to the reader, they are here 
given in full. It may be remarked that the custom of 
purchasing instruments by competitive bids and of 
allowing each bidder to write his specification is ob- 


Viously unfair to all concerned. Besides making all 
bids comparable, carefully drawn specifications should 
‘insure the purchaser receiving exactly what he proposed 


to buy 


Surely the specifications of so important a part 
field engineer’s outfit as his transit and level 
ceive at least as much thought and care as is 
the purchase of a thirty-five dollar bicycle. 
care and caution is often entirely lacking is 


reditable to his professional knowledge and his 
kill. 


CATIONS FOR COMPLETE ENGINEER'S 
NSITS TO BE FURNISHED TO THE UNI- 

SITY OF WISCONSIN. 

Conditions.—All constructive details shall be 
’ workmanship and design. Weight not essen- 
stiffness of the instrument shall be avoided 
‘andard rib construction. The instrumen 
‘pod should weigh not more than 10 Ibs. 
‘ention shall be given to making extra strong 
‘kely to be injured by accident. Only the 
| metal and phosphor bronze shall be used 


of th 


f. o. b. Madison, Wis. 

Horizontal Circle.—The diameter at the edge of gradu- 
ation shall be 5 ins. The graduation shall be to half 
degrees on solid silver, frosted finish, and every ten 
degrees shall be distinctly numbered from zero to 360 
in both‘ directions, the numbers sloping in the direction 
they are increasing. 

The circle shall be provided with two double verniers, 
A and B, exactly 180° apart, and reading to single 
minutes. 

The zeros of the verniers shall be placed at an angle 
of 35° to the line of sight, and shall be provided with 
ground glass reflectors. Eccentricity of vertical axis 
and of all verniers must be as perfectly eliminated as the 
highest mechanical skill will allow. 

Vertical Circle.—Transit shall be provided with. a 
complete vertical circle with a diameter not less than 
5 ins., graduated on solid silver and read to single 
minutes by two double verniers. The verniers shall be 
provided with an easy and reliable means of adjust- 
ment. The vertical circle shall be furnished with a 
cast metal guard to protect the entire edge of the 
graduation. An extra level vial, sensibility 0.1 in. = 
20’’, with suitable means of adjustment, shall be firmly 
mounted on this guard so as to control the zeros of 
the verniers. The horizontal axis shall have a radial 
clamp and slow motion screw with a gradienter. 

Magnetic Needle.—Instrument shall be provided with 
the usual compass box and a sensitive and accurate 
needle about 3% ins. long. 

Telescope.—The objective shall have a clear aperture 
of not ‘ess than 1% ins. diameter, perfectly achromatic 
and with a flat field, suitable for accurate stadia meas- 
urements. Both the objective and ocular lenses shall 
be mounted so that their optical centers Hie in the 
geometrical center of telescope tube, and provision shall 
be made to insure that the optical centers shall describe 
straight lines when focused. 

The eye-piece shall be inverting, magnifying between 
22 and 28 diameters, and be free from chromatic aber- 
ration. It shall also be provided with a prismatic eye 
piece with a solar shade. The regular eye piece shall 
have the usual focusing screw or worm and a dust 
guard. 

Horizontal Axis.—Shall be provided with the most im- 
proved means of adjustment and shall be fitted with a 
suitable base for the attachment of a Saegmiiller solar 
attachment. 

Stadia Wires.—Two extra fixed stadia wires, very fine 
and opaque, shall be furnished and placed equidistant 
fom the middie crosswire. he total distance apart of 
the stadia wires shall be 1-100 of the focal length of the 
objective. They shall be of such size as not to cover 
more than 0.02 ft. on a rod held at a distance of 1,000 ft. 

Telescope Level.—The level shall be ground to a uni- 
form curvature of 0.1-in. = 20” to 25’. The gradua- 
tions shall extend over the entire exposed length and 
shall be numbered on the vial both ways from zero at 
the center. 

Plate Levels.—Both plate levels shall be accurately 
fixed to the transit with the most approved and stable 
provision for their adjustment. Both levels shall be 
graduated and their curvature shall be 0.1-in. = 40’. 

Clamps.—The heads of all clamps shall be one-third 
smaller than usual pattern to prevent injury from in- 
experienced hands. 

Finish.—The telescope, telescope level, vertical circle 
guard, and standards shall have the so-called ‘‘cloth 
ur sh."’ the remainder any good standard finish. 

Tripod.—Shall be of the split leg pattern and provided 
with shifting center. Its weight shall not exceed seven 
pounds. The steel shoe of tripod shall be provided with 
a shoulder for forcing it into the ground. 

Box.—The instrument shall be furnished in a neat 
hardwood box with lock, together with a sun shade, 
reflector, magnifying glass, plumb bob, wrench, adjust- 
ing pins, and silk or waterproof bag. The box shall 
have a leather strap, and rubber cushion on the bo‘tom 
and shall be so constructed as to allow of transit being 
packed flat instead of upright. 


ENGINEERS’ LEVELING INSTRUMENTS. 

A discussion of the relative merits of ‘‘wye’’ and 
‘“‘dumpy”’ levels is aside from the main purposes of this 
paper, and yet it may not be out of place to briefly 
state the writer’s views on this point. The American 
engineer is clearly behind his European brother, who 
has long recognized the merits of the dumpy type of 
leveling instruments. The greater steadiness claimed 
for the wye level is more than offset in the dumpy level 
by its simplicity of construction and adjustment, with 
the resulting certainty of the relation between the line 
of sight and the axis of the level vial. The supporters 
of the wye level have little ground on which to stand. 
The most perfectly constructed leveling instrument ever 
made, both from the theoretical standpoint as well as 
evidenced by its completed work, is the latest type of 
precise level designed by the U. S. Coast and Geodetic 
Survey. This level is of the dumpy type. With it 
250 miles of single level lines have been run per month, 
and that too with greatly increased accuracy over that 
claimed for commercial leveling.* The merits of the 
dumpy level are already proved and its general use 
will be delayed only by the difficulty of ‘‘teaching old 
dogs new tricks.”’ 

WYE LEVEL.—The following brief discussion includes 
the important points in the specifications for a wye level 
used at the University of Wisconsin. 

1. Telescope.—(a) The object class should have a clear 
aperture of not less than 1% ins. and should have the 
o‘her requisites given in the discussion of the transit. 
It is doubly important in the level that the object glass 
be so securely and accurately mounted that when focused 
at different distances its optical center shall describe a 
straight line coincident with the geometrical axis of the 
telescope. Any wobbling is fatal to accurate work. 

*See Eng. News, July 2, 1903, for an article by J. F. 


Hayford, on this subject, giving the experience of the 
U. 8. C. & G. 8. 


by the makers. 

(b) It is imperative that the diameters of the rings or 
collars should be the same, if the axis of the bubble 
is to be made parallel to the line of sight by the ‘‘in- 
direct method.”’ Thé possibility of making the above 
adjustment by the indirect method is sometimes given 
as one of the arguments for the use of the ‘‘Wye” level, 
and yet if the diameters of the rings differ by 1-5,000 
part of an inch the resulting error in a rod reading 300 
ft. distant would amount to about .01 ft. even when 
the instrument appeared to be in perfect adjustment. 


(c) The eye piece should be inverting, magnifying 
35 diameters, and protected by dust shade. 
2. Level Vial.—The level vial should be carefully 


ground to a uniform curvature of 0.1-in. equal to 8” to 
10” of are. The graduations should be etched on to the 
bubble tube itself and not on an attached scale as is 
frequently done. 

3. A clamp and slow motion should be provided to the 
vertical axis. 

Tripod specifications are similar to those of the transit 
with this addition: The accuracy of any work is in large 
measure dependent upon the mental state of the observer. 
if he can observe in a comfortable position in the long 
run his work will show an increased accuracy over that 
performed under uncomfortable circumstances. For this 
reason it would be well to have the length of the tripod 
legs increased so that the engineer could observe in a 
nearly upright position. If a tripod be provided like 
that of the U. S. C. & G. S. precise level, no unsteadi- 
ness will result from this increased length. 

The cloth finish should be specified on telescope and 
level vial. 

Frequently it 
makers 


would be convenient if instrument- 
would provide interchangeable tripods so that 
both the transit and level would fit on same tripod. 

DUMPY LEVEL.—The only modifications in the speci- 
fications, to fit the dumpy level, would be to decrease 
the magnifying power to 30 diameters and the sensibility 
of the level vial to 0.1-in. = 12” to 15”. The eye piece 
should be inverting. The small extra charge for the 
clamp and slow motion to the vertical axis is well worth 
the cost. The university has paid $75 for the above 
described instrument. The average accuracy of the 
leveling work done at the university by sophomore 
students is 0.035 ft. multiplied by the square root of the 
distance in miles. This is the error determined by the 
closure of circuits about 5 miles long. 

The present type of ‘‘dumpy”’ level made in this coun- 
try would be greatly improved by the adoption of some 
of the improvements made on the new U. S. Coast and 
Geodetic Survey precise level. Briefly stated these are 
as follows: 

(a) A micrometer for making the final pointings of the 
line of sight after the level is approximately level. 

(b) Inserting the more sensitive level vial in the top 
of the telescope and as near to the line of sight as pos- 
sible. 

(c) The use of a reflector which will allow a view of 
the level bubble at the same time as the rod reading is 
made. 

THE NEED FOR SPECIFICATIONS. 

That there may be no doubt in the reader's mind re- 
garding the need of definite specifications similar to the 
foregoing, it may be said that, before this plan was 
adopted at the University of Wisconsin, the instruments 
bought were seriously lacking in important details. For 
example, one of the oldest and best known American 
firms furnished a transit whose telescope level had a 
sensibility of 0.1-in. = 72’ (about suitable for a hand 
level!), and whose plate bubbles had a sensibility of 
0.1-in. = 360’. Though the horizontal circle of this 
instrument is nearly seven inches in diameter, the ver: 
tical circle furnished has a diameter of only four inches. 
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Fig. 12. Form for Floor Slabs., 


The results obtained by this instrument have shown 
a uniformly larger error than that attained by the stan- 
dard instruments purchased under the above specifica- 
tions. 

A comparison of the plate bubbles of ten similar in- 
struments, purchased simply by catalogue number, shows 
that not only do different firms use widely different 
levels on the same grade of instrument, but even the 
same firm does at different times; the range on plate 
bubbles being from 40” to 360’, and on telescope levels 
from 8” to 72” per one-tenth inch division. The con- 
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clusion, that makers frequently use whatever they hap- 
pen to have in stock, quite regardless of suitability, 
seems warranted by the facts 

Some will not fail to urge the Impossibility of buying 
a transit at a reasonable price under such rigid speci- 
fications as suggested above. In answer it can be said 
that the average price paid for a transit under these 
specifications has been considerably less than formerly 
(without specifications). The present year the lowest 
bid, from an American maker, was $175 per transit. 
The University owns several transits made by this 
maker, and severe field tests have shown them the 
equal of any both in accuracy and durability. A 
transit purchased of a German firm, this; season, cost, 
delivered in Madison, about $136, being admitted duty 
free. This instrument would cost about $225 in this 
country.. Repeated tests of this type of instrument have 
shown it equal both in accuracy and durability to any 
made in the United States. 


THE SANDY BAY BREAKWATER, NATIONAL HARBOR 
OF REFUGE, CAPE ANN, MASS. 


The United States Government is building a . 


breakwater at Sandy Bay, Cape Ann, Mass., 
Which upon completion will rank as the most 
extensive structure of its kind in the United 
States, so far as depth of water in which it is 
built, size and cost are concerned. This break- 
water will form a national harbor of refuge, 
whose location is, beyond a doubt, unequalled by 
any between Boston and Portland. The harbor 
will have good holding ground and will always 
be free from ice. It lies directly in the track of 
the Eastern coasting and fishing trade, at a point 
where a very large number of vessels annually 
pass. The harbor will have great accessibility in 
the day time, in weather when the adjacent coast 
can be seen. 
DESCRIPTION OF SANDY BAY. 

Sandy Bay (Fig. 1) is situated at the north- 
eastern extremity of the promontory of Cape 
Ann, which forms the northern limit of Massa- 
chusetts Bay, and is formed by a rectangular in- 
dentation in the high rocky shores of Cape Ann. 
The shore lines form a little less than a right 
angle, and their directions are nearly north and 
south and east and west. The rocky island of 
Straitsmouth forms the eastern extremity of one 
shore line and the steep headland of Andrew's 
Point the northern end of the other. 

The adjacent vicinity is covered with hills of 
syenite In these, extensive quarries have been 
opened, from which the production of building 
stone constitutes the most important commercial 
interest in the town of Rockport and its vicinity. 

Sandy Bay is about 2°, miles by 2 miles in area 
and is fully protected on the west and south by 
high hills, but fronts the northeast and is open 
to the full effects of easterly and northeasterly 
gales. The violent and dangerous winds in this 
part of the Atlantic blow from the directions 
hamed and are accompanied by heavy seas. 

The axis of the bay lying about northeast, its 
whole expanse is open to the full effects of the 
most violent gales. The great seas rolling in 
from the Atlantic are, however, broken to some 
extent by the sunken rocky ledges, called Avery’s 
Ledge, the Dry and Little Salvages, the Flat 
Ground, and Abner’s Ledge, which are directly 
at the mouth of the bay. They form a slight 
but insufficient protection for the deep and ca- 
pacious anchorage ground lying to their west- 
ward, which has an average depth of 50 ft. at 
mean low water over an area of about 1,300 
acres, the underlying bottom inside the above 
mentioned sunken ledges being sand mixed with 
mud, thus affording excellent holding ground. 

The southern entrance to the harbor lies be- 
tween Straitsmouth Island and Avery's Ledge, 
and is to be 1,800 ft. wide and at least 30 ft. 
deep The northern entrance, near Andrew's 
Point, is 2,700 ft. wide and SO ft. deep. These 
entrances are so located with reference to each 
other that vessels can enter and leave the harbor 
with any wind 

ORIGINAL PROJECT. 

The subject of an extensive national harbor of 
refuge between Boston and Portland has been 
under consideration since 1SS2, in which year 
Congress provided (River and Harbor Act, Aug. 
2, 1882) for an examination and survey of Sandy 


Bay, with a view of a breakwater for a harbor 
of refuge. The first report on the subject, with 
a view to the construction of a breakwater for a 
harbor of refuge, was made by Bvt. Brig. Gen. 
Geo. Thom, Colonel of Engineers, U. S. Army, 
under date of Oct. 7, 1882, in which Colonel 
Thom stated that this bay was worthy of im- 
provement and the work a public necessity. This 
report was based upon a preliminary study, made 
upon a map of the Coast Survey. 

Under date of Nov. 28, 1883, Major Chas. W. 
Raymond, Corps of Engineers, U. S. A., sub- 
mitted a report of a survey on this same subject. 
Major Raymond recommended a location for a 
proposed breakwater, starting from Avery’s 
Ledge, where the mean depth of water is 11 ft., 
thence extending in a northerly direction a dis- 
tance of 3,000 ft. to Abner’s Ledge, then curving 
to the westward 1,200 ft., then in a north- 
westwardly direction 4,800 ft., the proposed break- 
water having a total length of 9,000 ft., and con- 
sisting essentially of two branches. 

Along the southern branch, between Avery and 
Abner ledges, the average mean low water depth 
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Fig. 1. Map Showing Location of Sandy Bay Break- 
water and Harbor of Refuge, Cape Ann, Mass. 


is only about 45 ft., while along the western 
branch the mean low water depth is about 65 ft., 
the maximum depth being 89 ft. 

The essential features of the proposed break- 
water (see Figs. 2 and 3) were: 

(1) A solid conical pier of masonry on Avery Ledge, 
the diameter at top being 30 ft. and at bottom 45 ft., 


and a similar but smaller pier at the western end of the 
breakwater. 


(2) A substructure consisting of an enrockment formed 
by dumping granite rubble from barges, the smallest 
rubble placed in the core, the medium-sized placed in the 
inner layer and the largest cn the outer covering. 

This arrangement was intended to increase the 
volume of the voids, and thus diminish the amount 
of stone required for the enrockment. The upper 
surface of the substructure was to be 15 ft. be- 
low extreme low water. This depth at that time 
was considered the limit of the effective action 
of the sea, the adopted project for the Delaware 
Breakwater, placing the base of the superstruct- 
ure only 12 ft. below mean low water. 

(3) A superstructure consisting of a masonry wall 
formed of very large stones, laid up dry below water, 
and above low water a masonry wall laid in cement. 
The dry wall below water was provisionally adopted, 
pending further investigation, because of the great facili- 
ties for obtaining very large stones in the immediate 
vicinity, and because of the experience of the local 
quarryman in laying large stones under water. 

The total cost of the breakwater was estimated 
to be $4,000,000. The breakwater, as proposed 
by the local engineer, was approved by a board 
of engineers, consisting of Col. Charles E. Blunt 
and Lieut. Cols. Wm. P. Craighill and Walter 
McFarland, Corps of Engineers, U. S. A., in re- 
ports dated Aug. 22 and Nov. 20, 1884, but its 
estimate of cost was $5,000,000. 

In a report submitted by the local engineer, 
under date of Sept. 10, 1885, he stated that by 
investigation in the locality, and by the study of 
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more recent experience in foreign har}, for 
become apparent that the limit of w ons 


heretofore adopted, 15 ft. below extren pri 
ter, was altogether too small, and tha: 
not be safe to establish the founda 
superstructure at a higher level than 2» T 
mean low water. Under these cirey))< 
was considered that the plan for a dry 
wall must be rejected, and some fir), 
crete superstructure was suggested. 
mendations were approved, and work 
rubble substructure was commenced 
tract in November, 1885 (see Fig. 4). , 
In the fall of 1892 the substructur. : 
Avery and Abner ledges, and beyond, 
of about 5,000 ft., was substantially . 
with its upper surface 40 ft. wide and 22 
mean low water. About 538,000 tons 
ranged rubble, at an average price of 
per ton, were deposited in the struc: 
work on the superstructure had been do: 
Up to this time it was not discernible ¢} 
of the rubble had been moved by th: 
the sea. 


PROJECT OF 1802 

Under date of March 2, 1892, a board 
neers, consisting of Col. Wm. P. Craighii! 
Col. S. M. Mansfield and Major C. W. Ray 
Corps of Engineers, U. S. A., submitted 
for a plan for substructure as well as sup: 
ure for the entire breakwater proposed at s 
Bay. 

The board referred to the original proje 
random stone substructure, carrying a ma 
wall, which was proposed in order to say 1 
great expense of carrying the rubble mass aboy. 


a 


high water, which involved the deposit of an 
enormous amount of material below the limit of : 
the effective action of storms. The board was of ' 
the opinion that in the construction of su a 
structure the top width of the substructure should 
be 40 ft., and that the top should be 22 ft. below 


mean low water (see Fig. 4). It was also of the 
opinion that in the construction of the super- 
structure the only method likely to give reason- 
able promise of success was the method of slop- 
ing concrete blocks adopted at Colombo and Ré 
union. 

The board, however, did not recommend such a 
construction, there being no precedent for 
construction of an off-shore breakwater on (ly 
sloping block system. All the breakwaters built 
on this plan have started from the shore, and 
this fact has determined the character of the 
plant employed. Thus at Colombo, Madras, Mor- 
mugoa, Manora, Kustendjie and Réunion, the 
blocks were placed in position by large and costly 
overhanging balance cranes, which traveled on 
railways along the breakwater, and could be run 
in shore during seasons of exposure. The peculiat 
advantages of such machines would be entirely 
lost. in an off-shore structure. The exposure of 
the site to the violent action of waves and cur- 
rents, and the necessity of accurate adjustment 
imposed by the sloping block system, render the 
use of floating appliances entirely out of > 
question. A special plant would have to be de- 
vised, which would be experimental in charact«! 
and doubtless very expensive. The leveling 
the upper surface of the substructure for the 
foundation of the wall would have to be 4 
by divers and would be slow, difficult and cos 
The board therefore recommended as the bes! 
method of construction for the southern branch 0! 
the breakwater between Avery and Abner leds:s 
the depositing of granite rubble in the manne! 
as then in progress at the Delaware Breakw 
The mound was to have a width of 51 fT 
mean low water and to be formed up ¢ 
level by the deposit of random stone, Ss» 
the slopes should be such as might be est 
lished by the action of the sea, the hea 
stones to be placed on the exposed face of 
structure. The superstructure, above low Ww: 
was to have a height of 18 ft. and a top » 
of 20 ft., with slopes of about 1 on 1 on th , 
side and 1 on 73-100 on the inside, form: 
the heaviest stones laid in position, the Int 
space to be filled with rubjle. (See Fig. 4.) 

For the western branch of the breakwater 
board recommended the rubble mound pro! 
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ern branch, and also that a thor- 


greatest dimension. The stones in the two faces 


eal vation should be made of foreign should be laid horizontal, with the longest dimen- 
ose cially at the harbor of Boulogne, sion perpendicular to the axis of the structure 
— to possible economy by the con- The top course, with its upper bed in reference 17, 
pea a masonry wall above low water. should be composed of stones of not less than ten 
y whi { submitted by the board was based tons, having the relative dimensions specified, no 
t that the country in the vicinity of stone in the outer row to be less than 15 ft. 
ae is covered with hills of syenite, con- long, and none in the inner row less than 10 ft. 
ee nsive quarries, from which stone can long; the tops to lie in the plane fair enough to 
stags at a low price. The rubble employed receive the course of cap stones. The body of 
gai -e of the quarries, and its removal’ the superstructure between the faces described 
“2007 
Harbor _ 
4 A Lay: “. Side 
Fae West Arm. South Arm A-B-C-D shows the Modified 
(Proposed Nov. £8, 1883.) Section of Sept. 10, 8865 
Fig.4. Section Provisionally Adopted March 2, 1892. 
M.H.W. 
MLW © H ELQ0 
> 
Substructure of Randorn Rubble \) A 
“4 
He 
Fig.5. Modification of February 13,1900. Fig. 5a. NEWS 


FIGS. 2 TO 5. CROSS-SECTIONS, PROPOSED AND ADOPTED, OF SANDY BAY BREAKWATER, 
CAPE ANN, MASS. 


has hitherto been a source of expense to quarry 
companies. It has been estimated that the four 
breakwaters built up from the shore near Rock- 
port contain about 1,500,000 tons of this refuse 
material. 

In the preliminary project the local engineer 
estimated the cost of the rubble in the break- 
water at 70 cts. per ton. The actual contract 
prices paid for stone have been 58.3 cts. per ton 
in 1885, 71 ects. in 1886 and 1888, and 73% cts. 
in 1891. 

By 1898, 600 ft. at the northerly end of the 
southerly arm had been completed to full section, 
1,200 ft. more had been carried up to low water, 
and 2,800 ft. more had been up to 22 ft. below 
low water. 

The 600 ft. of superstructure was formed of 
stones weighing not less than four tons each, and 
averaging six tons, and the southerly 250 ft. of 
it had settled some 2 ft. In the early part of the 
year, in a storm of exceptional severity, the 600 
ft. of completed superstructure was torn down 
to a height of about 5 ft. above mean low 
water. 

PROJECT OF 1900. 

The River and Harbor Act of March 3, 1899, in 
the item appropriating $250,000 for the improve- 
ments at Sandy Bay, provided that ‘the Secre- 
tary of War shall appoint a board of three engi- 
neers, whose duty it shail be to examine said 
project and report whether any modification of 
the same should in their judgment be made.” The 
board was duly appointed and made two reports, 
one under date of July 3, 1899, the other dated 
Feb. 13, 1900. In the latter report the board was 
of the opinion that for the locality of Sandy 
Bay Breakwater the plane of quiescence, or the 
limit of the effect of wave motion upon such a 
structure, may be taken at 25 ft. below low wa- 
ter, Below this plane the substructure may be 
given a slope of 1 on 1 on both sides, which, in 
the opinion of the board, will be permanent at 
that slope. Above this plane the structure should 
have a slope of 1 on 2 outside and 1 on 1 inside, 


and should be 30 ft. wide at reference 17 above 
mean low water. 
TI ard divided the superstructure and the 


Substructure by a plane 12 ft. below low water. 


The ».rt of the breakwater above this plane, to 
be referered to hereafter as the superstructure, 
sho have its front and rear faces composed 
of sel. ‘ed stones, weighing not less than eight 


the sea face, and three tons for the 
inner e, having the least dimension not less 
than -fourth nor more than two-thirds of the 


should be of similar stones as to size and shape, 
dumped at random. On the rubble crown at ref- 
erence 17 there should be laid a row of quarry- 
faced cap stones, weighing not less than 20 tons 
each, approximately 3 x 5 ft. in end section, laid 
on edge and transversely in as close contact as 
possible; the sea ends to be in line about 5 ft. 
from the sea edge of the rubble crown; the sub- 
structure to have a sea slope of 1 on 2 to the 
plane 25 ft. below low water, and below that plane 
the natural slope; the inner slope to be 1 on 1 
throughout. 

The substructure should be composed of random 
rubble, no stone of which should weigh less than 
200 lbs., and 50% of the stones should be of not 
less than two tons weight. (See Fig. 5.) No 
superstructure should be built on substructure 
that has been in place less than a year, and, if 
the exigencies of construction permit, a longer 
time should be allowed. 

The estimated cost for completing the break- 
water was as follows: 


Substructure, 3,482,487 net tons at $0.65.. $2,263,617 


Cap stones, 74,865 “ “ “ 3.00.. "224/595 
$5,356,212 

Add for contingencies 10% ..............0. 535,622 


Including what had been spent to that time, the 
total estimate for the work was $6,904,952. 


difficulties of construction, and was therefore en 
tirely feasible 

(2) That all argument heretofore advanced in 
support of the improvement can be repeated with 
emphasis at this time, in view of the steady 
growth of the coastwise trade during the past 
few years. For this and the further reason that 
the size and draft of vessels are steadily in 


creasing to a point where many of them can no 
longer seek refuge in the smaller harbors along 
the coast heretofore used by smaller eraft, the 
continuation of the improvement is deemed ad 

visable. 

(3) That no modification can be made in the 
project with a view of diminishing the cost 

(4) That no portion of it can be left off 

METHODS OF CONSTRUCTION 

The bottom section (A, Fig. 5A) is tirst formed 
by dumping the material within the limits of the 
crest line, EF, which is 25 ft. below mean low 
water, the stone being allowed to take its nat 
ural slope on either side. Section B is next 
formed, the dumping being again restricted tu 
the crest width, GH, and the stone being allowed 
to take its natural slope. Section C is next de 
posited, the exterior slope of 1 on 2 being formed 
by placing large stones with the derrick. Section 
D is a small bench 17 ft. wide and 18 ft. high 
No work is done on this until the laying of the 
facing blocks is about ready to begin As yet 
none of the facing blocks comprising the super 
structure have been set 

PRESENT CONDITION OF WORK 

On June 30, 1905, the condition of the work was 
as follows, reference being made to Fig. 6: The 
southern arm for a length of 3,530 ft. has been 
built up to a height of 12 ft. below mean low 
water, the base of the superstructure, with a top 
width of 117 ft.; the rubble core of the super- 
structure has been built to the height of mean 
low water for 2,990 ft., and to the height of 5 ft. 
above mean low water for 540 ft. Nothing has 
been done for 70 ft. at the end near Avery's 
Ledge. 

In the western arm, for a length of 1,710 ft. 
from the angle (Sta. 36), the mound of rubble 
stone has been completed to the full height of 12 
ft. below mean low water, and to the full pro- 
jected width of 117 ft., except for a small bench 
on the inner slope 13 ft. deep and 17 ft. wide 
(see Fig. 5A; D). A rubble core of the super- 
structure 1,710 ft. long has been built, of which 
1,310 ft. is up to the height of mean luw water, 
and 400 ft. up to the height of mean high water. 

The amount expended in the construction of 
this breakwater up to June 30, 1905, not including 
outstanding liabilities, is $1,350,043, with which 
1,752,935 tons of rubble stone have been placed 
in the substructure of the breakwater, at an 
average cost per ton of 77 cts. Up to the above 
mentioned date, 37% of the total quantity of the 
rubble stone required had been deposited in the 
substructure. 

Under date of June 21, 1905, a contract was 
entered into with the Federal Contracting Co, 
of New York City, for supplying 300,000 tons of 


Western Arm. 


Vertical Scan 


Ens. NEws. 


FIG. 6. PROFILE SHOWING AMOUNT OF RUBBLE STONE PLACED IN SANDY BAY 
BREAKWATER UP TO JUNE 30, 1905. 


The River and Harbor Act of June 13, 1902, ap- 
propriated $200,000 for continuing the improve- 
ment, but provided that no part of this sum 
should be expended until a board of engineers 
had examined the project and reported upon the 
feasibility and advisability of continuing it to 
completion and the possibility of so modifying it 
as to reduce the cost. A board of engineers, con- 
sisting of Col. Chas. R. Suter, Lieut. Col. W. S. 
Stanton, and Major S. W. Roessler, Corps of 
Engineers, U. S. A., was duly appointed, and, un- 
der date of Sept. 18, 1902, reported as follows: 

(1) That the project presented no insuperable 


rubble stone, at 60 cts. per ton of 2,000 lbs., a 

very material reduction from the average price. 
This article has been compiled from the annual 

reports of the Chief of Engineers, U. S. Army. 


DRAINAGE OF EARTH ROADS is discussed by Prof 
Ira O. Baker, M. Am. Soc. C. E., of the University of 
Illinois, in a circular recently issued by the Engineering 
Experiment Station of the University of Illinois. Prof 
Baker favors a single line of tile drain, laid under one 
of the side ditches. For maintenance of the road sur- 
face he advocates the use of a drag made from a split 
log or steel rail, to smooth off the surface by breaking 
down ridges and filling ruts, in the spring of the year. 
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STRAINERS FOR DRIVEN WELLS. 
By Dabney H. Maury,* M. Am. Soc. C. E. 


For convenience, wells may be divided into two 
classes, open wells and driven wells. An open 
well is usually understood to be a well of a di- 
ameter so large that a man may enter it, and 
which has its shoe or bottom edge in the water- 
bearing stratum, and takes water from under the 
shoe. Large wells may be so constructed as to 
take water through openings in the sides of the 
shell, the bottom being either left open or sealed 
by resting in impervious soil, or closed artificially 


with concrete or other 


suitable material. This ; 
article’ will be confined | 
to driven wells.7 

Driven wells are gen- 
erally from 2 to 15 ins. 
in diameter, these sizes 
being about the prac- 
tical limits of diameter 
of the wrought iron or 
steel pipes or casings 
forming the shells of 
such wells. If the well 
takes its supply from an 
underground reservoir 
in a cavity in durable 
rock, no strainer is re- 
quired, and the lower 
end of the pipe or cas- 
ing is left open. 

Wells which draw 
from water-bearing 
sands or gravel are 
usually provided with 
some sort of well point 
or strainer, designed to 
hold back the sand or 
gravel while admitting 
the water. During the 
past half century many 
patents have been 
granted for well points 
and strainers. Most of 
the early patents cov- } 
ered well-points, some 
of which were fitted 


with large and taper- _. ‘ 
-ware Fig. 1. Cook Well Strainer. 
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intended to be screwed down into the ground, 
while others had plain pointed ends, designed to 
facilitate driving. In either case the well was, as 
a rule, supposed to be so small as to admit of its 
being forced into the ground without the aid of 
the sand bucket or jet to remove the material 
from within the space enclosed by the casing. As 
the knowledge of the art grew with experience the 
practice of putting in large gangs of small wells 
was gradually abandoned, and the size of the in- 
dividual wells was increased. When the driven 
well got too large to be driven down with a closed 
end, like a stake or a pile, it became necessary, in 
order to sink it, to remove the material from the 
space enclosed by the casing, either by the sand 
bucket, or jet, or some other means. This in turn 
called for a strainer which should be capable of 
being put into place after the well-casing had 
been sunk to the proper depth, the casing then be- 
ing pulled back so as to uncover the openings of 
the strainer and allow the water to flow in. 

The principles on which strainers are designed 
to operate, and their consequent construction, 
would naturally divide them into two classes, 
which for the purposes of this discussion will be 
termed fine strainers and coarse strainers. 

Fine strainers are those in which the openings 
are so small as to exclude all, or nearly all, of the 
finest particles of sand to be found in the water- 
bearing stratum. 

Coarse strainers have openings considerably 
larger than the finest particles of sand and gravel 
in the water-bearing stratum, but somewhat 
smaller than the coarsest particles. This latter 
construction contemplates the drawing in of the 
finer particles through the openings, by any one 

*Consulting Engineer, Peoria, Ill. 

*Two ingenious designs for open well strainers, devised 
and executed by Mr. Maury, were described and illus- 
trated in a paper which may be found in Proc. Am 


W. W. Assoc., for 1904; also see Eng. News, Aug. 18, 
1904.—Ed. 


of a number of methods, and the subsequent re+ 
moval of these particles by repeated pumping, 
so as to ultimately form, outside of the metal 
strainer proper, a greatly enlarged strainer area, 
composed of the mass of the coarser gravel adja- 
cent to the strainer. 

Practically all of the earlier well-points or 
strainers belong to the former or fine class. Usu- 
ally an iron pipe with large perforations or slots 
was employed to give strength to the strainer 
and to act as a support for a wrapping of wire 
gauze or perforated sheet brass or copper. Some- 
times copper wires would be wrapped spirally be- 
tween the gauze or sheet metal and the inner pipe 
to give the necessary clearance. Sometimes the 
inner pipe would be of cast metal, with vertical or 
horizontal corrugations or ridges, which provided 
the clearance afforded in other cases by the wires. 

Many different metals were employed in the at- 
tempt to minimize corrosion, but the life of 
strainers of this class was inevitably of short dur- 
ation. Their openings were so fine that the gauze 
or sheet metal which held back the fine sand was 
necessarily very thin, and the openings them- 
selves quickly became clogged by corrosion, the 
increase of which soon resulted in the destruction 
of the gauze or sheet. 

The earliest noteworthy advance in strainer con- 
struction should be credited to Mr. A. D. Cook, 
whose strainer, first patented about twenty-five 
years ago, soon came into very general use. This 
strainer, shown in Fig. 1, is made of a seamless 
brass tube, a little smaller than the casing which 
it is to enter, and has horizontal slots which are 
cut from the inside of the tube. The slot open- 
ings will admit more water from a given sand 
stratum without letting in, or being clogged by, 
particles of sand, than will round or _ square 
holes of diameter equal to the width of the slot. 
The slots, being cut from the inside of the tube, 
are made wider at the inside than at the outside, 
so that grains of sand fine enough to enter the 
slot may not stick there, but be free to pass on 
through. 

As, however, the No. 20 Cook strainer, which 
is, or was until recently, the coarsest Cook strain- 
er listed, has slots of only about one-fiftieth of an 
inch in width, the Cook strainer, as found in the 
market, may be classed among the fine strainers. 

Within the last year or so another strainer 
which merits especial mention has appeared on 
the market. This ingenious strainer, shown in 
Fig. 2, is the invention of Mr. E. E. Johnson, 
and consists of a strip of brass of special section 
so designed that when wrapped spirally around 
a core the successive convolutions overlap and 
clinch together, forming a cylindrical strainer of 
any desired length and diameter. 

The strainer thus built up has a continuous 
spiral slot or opening running around its exterior 
from top to bottom, through which the water is ad- 
mitted to a continuous passage between outer 
and inner walls, finally finding its way into the 
interior of the strainer through circular holes 
punched in the inner wall. 

In the Johnson strainer, as built for the mar- 
ket, the diameter of the holes in the inner wall 
is in all cases 3-32-in., while the width of the 
outer slot is from 0.004 to 0.020-in. Strainers are 
listed for all pipe diameters from 2 to 12 ins.; but 
the makers are prepared to build to order strain- 
ers of much larger diameters. 

For the same width of slot and length and diam- 
eter of strainer, the Johnson strainer has greater 
length of slot than the Cook. As is the case with 
the latter, the openings in the Johnson strainer 
are made larger on the inside than on the outside, 
to prevent their becoming choked by sand. 

The width of the largest openings in the John- 
son strainer, as it is at present listed, is, however, 
only one-fiftieth of an inch, which is about the 
same as that of the slots in the coarsest Cook 
strainer, so that this strainer as now made also 
belongs in the class of fine strainers. 

It is evident that the finer the opening in a 
strainer the more likely it is to be clogged by 
particles of sand; and it is equally evident that 
where the diameter or width of the strainer open- 
ings is only a very small fraction of an inch, 2 
very thin scale of verdigris or rust on the edges 
of the hole or slot will suffice to close the opening. 


It is also true that the metal of which 
strainers have been heretofore made 
as to quickly fail from corrosion. 

The Cook and the Johnson straine; 
open to this last objection than most 0° 
decessors. There would seem to be no » 
cept that of slightly increased cost, 
these strainers should not be made wi: 
wide and metal so thick as to put th 
class of coarse strainers, thus greatly ; 
their efficiency and durability. 

The best modern practice now inclines 
of the coarse strainer. The one obje 
can be urged against the use of such s: 
that they do not hold back the fine sand 
objection can in almost every case }). 
overcome by intelligent treatment of 
before it is put into service. 

The crux of the whole matter is the |): 
ocity of the inflowing water. If this ve! 
great, and the openings in the strainer | 
fine sand will be drawn in as long as ther: 
left within the reach of the swiftly flowing 
If the velocity of the water be so low th» ill 
not move the finest sand within its reach, in 
more sand will come in. 


By far the large majority of water-boaring 
strata contain at least a little gravel, and even 
where there is none, it can usually be introd iced, 
by proper manipulation, through the wel! i:seit 
In all such cases the coarse strainer is to be proe- 
ferred. Before the well is put into service every 
effort should be made to pull in all the fine sand 
possible. This can best be done by persistently 
pumping the well at a rate much greater thin its 


anticipated yield in actual service. 

The air lift, while very uneconomical for per- 
manent use, is well adapted to blowing out 
driven wells with coarse strainers, as the air pipe 


may often be placed far below the ultimate reach 
of the suction of the permanent pumps, and the 
well may be forced to its maximum capacity; 


while at the same time the agitation caused by the 
escaping air will thoroughly shake up the sind 
and gravel surrounding the strainer, thus giving 
the rapidly inflowing water a good chance to pull 
in all the particles fine enough to pass through 
the strainer openings. Such of these particles 
as may not be blown out of the top of the casing 
by the air lift should then be removed by the sind 
bucket, and the air lift again used to drag in 

- More, these opera- 
tions being repeated 
alternately until the 
mass of coarse par- 
ticles held back by 
the strainer is so 
large that the linear 
velocity of the water 
passing through it 
will pull in no more 
sand. This done, the 
well will be ready 
for service. The 
strainer can never 
clog, and its useful 
life is limited only 
by the time required 


1 for the complete de- 
\ struction by corro- 
sion of the heavy 
metal of the strainer. 


Fig. 3 shows a 
type of strainer 


which the writer has 
used in a numb<r of 
instances with ry 


Fig. 2. Johnson Well Strainer. good results, the 


wells having been first treated as just de rit - 
This strainer can be made of ordinary 


iron pipe, of any desired length and of pears 
just small enough to enable it to pass free) spi 
the well casing. The openings may b« = 


round or slotted, the latter being preferre 
the former are somewhat easier to hive '! in 
the average small machine shop. The usu |? m 
of lead packer is cast on to the top of the : 
and the lower end is closed by a cast-ir s, 
screwed in, having a bafl made of a cur ron 
rod, bolted through the ¢ast iron. e 

No discussion of strainers for driven we: ul 
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be comp! jthout some reference to the Cali- 
yve-pipe,” method of well construc- 
Aer description of this method, from 
which t ‘lowing is condensed, may be found 
, Wate oply and Irrigation Paper No. 140, 
a prof arles S. Slichter, published by the 
Gé -al Survey.* 

The Ww sing consists of, first, a riveted sheet- 
steel “'S r,” 15 to 25 ft. long, made of two or 
hou esses of No. 10 sheet steel, with a 


ENG “NEWS. 
Fig. 3. Maury Well Strainer 


forged-steel shoe at the lower end. In ground 
where large boulders are encountered the starters 
are made heavier, the shoe is 1 in. thick and 12 
ins. long, and three-ply instead of two-ply No. 10 
sheet-steel body is used. 

Above the starter the rest of the well casing 
consists of two thicknesses of No. 12 sheet steel 
made into riveted lengths, each 2 ft. long. One 
set of sections is made just enough smaller than 
the other, so that one length will telescope snugly 
inside of the other. Each outside section overlaps 
the inside section 1 ft., so that a smooth surface 
results both outside and inside of the well when 
the casing is in place, and so that the break in 
the joints is always opposite the middle of a 2-ft. 
length. It is these short, overlapping sections 
which are popularly known as “stove-piping.” 
The sheets of steel can be taken to the field flat 
and the riveting done during the process of well 
construction. 

In ordinary material the sand bucket is relied 
upon to loosen and remove the material from the 
inside of the casing. The casing itself is forced 
down, length to length, by two or more hydraulic 
jacks, buried in the ground and anchored to two 
timbers 14 ins. square and 16 ft. long, planked 
over and buried in 9 or 10 ft. of soil. These jacks 
press upon the upper sections of the stove-piping, 
the pistons of the hydraulic jacks being attached 
to the top of the casing by means of clevises 
which are hooked over the ears of the well cap. 

The sand pumps used are unusually large and 
heavy. For 12-in, work they will vary in length 
from 12 to 16 ft., be 105% ins. in diameter, and 
will weigh, with the lower half of jars, from 1,100 
to 1,400 Ibs. 

After the well has been forced to the required 
depth a cutting knife is lowered into the well and 
vertical slits are cut in the casing where desired. 
A record of material encountered in digging the 
well is kept, and the perforations are made oppo- 
Site such water-bearing strata as may be most 
advantageously drawn upon. A well 500 ft. deep 
may possess 400 ft. or more of screen, if cireum- 
Stances justify it. 

One type of perforator used for slitting the 
Stove-pipe casing is handled with a 3-in. standard 
pipe, with %4-in. standard pipe on the inside. In 
song down or in coming out of the well the 
Weight of %4-in, line holds point of knife up. When 
ready to “stick” the %-in. line is raised. By 
raising slowly on the 3-in. line with hydraulic 
jacks cc's are made % to %-in. wide and 6 to 12 


ins. ‘, according to the material at that par- 
Ucular cepth, 
_Ano. > perforator has a revolving cutter which 


*See Engineering News, Nov. 12, 1903. 


punches five holes at each revolution of the 
wheel. This style of perforator is called a “roll- 
ing knife.” 

A great many different kinds of perforators are 
in use in California; in fact, the perforator is a 
favorite hobby of local inventors. The different 
patterns:in use seem to work well. 

As the drift deposits in California are often of 
great depth, some of the strainers are made of 
unusual length. In coarse strata carrying much 
water the yield of wells with such strainers is 
sometimes enormous. 

The stove-pipe casing has the advantages of 
cheapness, portability, ease with which it can be 
put together in the field, smoothness, absence of 
screwed joints, and adaptability to sinking with 
hydraulic jacks. The principal objection to it 
would appear to be the thinness of the metal of 
which the casing is built. 

The method of cutting the strainers from the 
inside gives slots which increase in width from 
the outside to inside, and which are thus not 
likely to become clogged up. 

The casing and the methods and appliances 
employed for sinking it and for cutting the 
strainer slots mark an important advance in the 
art of well construction. 

The choice of strainer and of the method of 
treating it after it is in place can only be intelli- 
gently made after a thorough survey of the con- 
ditions, and more. particularly of the nature of 
the water-bearing stratum. The best means of 
exploring this stratum is by full-sized test wells 
sunk with the sand bucket. It is impossible to 
secure accurate samples with the jet. After a 
sufficient number of test wells have been sunk 
the sand and gravel should be carefully screened 
through standard sieves of different mesh and 
the proportion of the whole which passes each 
sieve should be noted. 

With these data at his command the engineer 
may then determine with some degree of confi- 
dence the proper width of opening for his strainer; 
while the log of the test well will show him how 
long the strainer should be and where it should 
be set. After setting the strainer it is sometimes 
necessary to blow out several cubic yards of the 
finer particles of sand and gravel from a single 
strainer before it is ready for service; but the 
cases are very few in which the results obtained 
in increased yield, diminished suction lift, dura- 
bility of strainer and freedom from annoyance in 
the future will not repay many times their cost. 


THE SPRINGFIELD COAL MINE OF THE PEABODY 
COAL CO., AND THE METHOD OF SURVEY.* 
By M. F. Peltier.7 


The plant of the Peabody Mining Co. is one of the most 
modern coal mining plants in Illinois, and is situated 
near Springfield, on the Chicago & Alton R. R. The 
General Superintendent of the company is Mr. T. J. Arm- 
strong. 

This mine is designed to handle 2,500 tons of coal in 
eight hours, and at the present time is getting out about 
1,200 tons of coal in that time. This plant has many 
advantages over other mines in the size of the compart- 
ments of the shaft, which allows the use of a 3-ton mine 
car. The self-dumping cages are economical from the fact 
that they do not need any attention at the top except 
one man or boy to pull off miners’ checks. The steel 
tower is fireproof, and is equipped with shaker screens 
and chutes which handle and screén the coal with a small 
percentage of breakage. 

The company owns about 2,000 acres of coal land and 
is mining what is known geologically as No. 5 seam, 
which is 6 ft. thick, having a strong slate covering and 
fire-clay bottom. Sinking was commenced Sept. 6, 1903, 
with J. C. Patterson in charge, and coal was reached 
60 days later at a depth of 204 ft., which is a remarkable 
record for the speed at which the shaft was sunk and 
timbered. The main shaft is 10 x 20 ft. in the clear, 
and is divided into three compartments, two of which are 
7 x 10 ft., used for hoisting purposes, and the other 
3% x 10 ft., used for electric wires, steam and water 
pipes. The shaft is timbered with white pine 6 x 10 ins., 
laid flat and has buntings 10 x 10 ins. between the com- 
partments, making a very substantial piece of work. 
The escape and air shaft is 10 x 15 ft. in the clear, and 
is divided into an air chamber 10 x 10 ft., and an es- 
capement 4% x 10 ft.; it is timbered the same as the 
main shaft. 


*Abstract of a paper read at the annual meeting of 
the Illinois Society of Engineers and Surveyors at Rock- 
ford, Ill., Jan. 17 to 19, 1906. 

¢Mining Engineer, Peabody Coal Co., Marion, Ill. 


TIPPLE.—No portion of the equipment of a modern coal 
mine is of more importance than the tipple, for no mat- 
ter what the capacity of the works are, or the amount of 
coal that is mined, unless the product can be placed on 
railway cars in proper condition for market, all other im- 
provements are of no avail. In other words to a very 
large extent, the success of the plant depends upon the 
tipple. The head frame and tipple at this mine are built 
of structural steel, covered with corrugated iron, set on 
concrete piers and anchored with 1\%-in. bolts 5 ft. long. 
The tipple part is 20 x 64 ft., spanning the four loading 
tracks. The head frame is 68 ft. high from top of shaft 
cuping to center of sheave wheels, and is braced with 
steel incline frame work extending from the steel girders 
carrying the sheave wheels to a concrete foundation at 
the foot of the engine house. 

CAGES.—The coal is hoisted from the bottom of mine 
by self-dumping cages, built by the Duncan Machine & 
Foundry Works, Alton, Ill. The self-dumping cage is 
different from the cage commonly used in the northern 
coal fields, where the cars are pushed off and on the 
cage by hand, or with a steam pusher. With this cage 
the car rests on a platform which is supported by two 
legs, the lower ends of which are fastened to the arms of 
the rockers supported by a shaft. These legs are se- 
cured to a platform in such a way that the greater part 
of the weight of the platform is at the rear side. The 
shaft has bearing rollers which engage a suitable stop 
when the cage reaches the top of the shaft. This causes 
the forward end of the platform to tilt downward so the 
car can be dumped. The car is kept in place on the 
cage by yokes that encircle the wheels, and is counter- 
balanced by weights below the platform of the cage. The 
cages dump the coal into a weigh-pan built of \-in. 
sheet steel, and hung by rods on a Fairbanks-Morse set 
of hopper scales. After it is weighed the counterbalanced 
door of the pan opens and the coal falls by gravity on to 
the shaker screens. 

SHAKER SCREENS.—The tipple is equipped with two 
sets of Duncan shaker screens and chutes which span the 
four loading tracks for screening and loading the coal 
into railway cars. These screens are 3714 ft. long by 6 ft. 
wide, built up of angles and plates. The plates are 
perforated with 1%-in., 2%-in. and 6-in. holes. The size 
of coal furnished is slack nut, egg, lump and run of. 
mine. The screens are provided with cross heads which 
are connected to a 6-in. shaft by eccentric rods. 

BOX CAR LOADER.—In order to load box cars with 
coal economically and with the least amount of breakage, 
the Smith box car loader* was installed by the Duncan 
company. This is in reality a device for handling cars 
while they are being loaded. The car rests on the plat- 
form of a cradle which is tilted by means of cables from 
two hydraulic cylinders 15 ins. diameter, and 24 ft. long, 
working under a pressure of 250 lbs. The cylinders move 
and the piston rods are stationary. The car is tilted at 
an angle of about 35°, and when the end that is down is 
loaded, the car is tilted back and the other end is 
loaded. 

FAN.—This mine is one of the best ventilated mines in 
the state, and has a reversible double-inlet exhaust Capell 
fan, 13% x 7 ft., built by William Clifford, Jeannette, Pa. 
The fan has a guaranteed capacity of 250,000 cu. ft. of 
air per minute against .a 5-in. water gage, and on its 
trial it produced 400,000 cu. ft. of air without mine -re- 
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sistance with 4-in. water gage. It is driven by a direct- 
connected Chandler & Taylor engine, 18 x 18 ins. By an 
arrangement of doors, the fan can be changed in a min- 
ute to force the air down the mine. 

TRACKS.—There are four loading tracks underneath 
the tipple, also a storage track for empties having a 
capacity of 80 cars, and a storage track for loads having 
a capacity of 74 cars. These tracks were built and are 
owned and operated by the company. They aré laid with 
80-lb. steel rails, and have the necessary cross-overs, 
both above and below the tipple, to properly distribute 
the cars to the various tracks by gravity. 

POWER PLANT.—The buildings are unusually sub- 
stantial for mine buildings, the foundations being of con- 
crete and the wal!s of brick. The boiler house is 75 x 50 
ft., with an 18-in. wall and gravel roof supported by two 
steel trusses. The floor is paved with brick. There are 
at present four tubular Erie City boilers of 150 HP. each, 
with room for two additional boilers. Fuel is supplied 
by a eoal drag which carries the slack frc™ the shaker 


*Engineering News, Aug. 8, 1905. 


her, 
toles through 
Pipe to hold 
Lead Packer. 
r of * 
‘ed 
ind 
xted or’ 
Standara 
Bail. N ™/.Pipe. 
7s of ¥ 
yny desired / 
| 
f Bottom Plug. A 
AVY 4 
lt 
T t = 
it 2 
re 
3¢ 4 
ful Shirt 
° 


262 


ENGINEERING NEWS. 


Vol. LV. » 


sereen under the tipple, and distributes it under the 
boilers. The steel chimney is 100 ft. high and 6 ft. 
diameter 

The engine house is 40 « 50 ft., with 18-in. wall, and a 
gravel roof supported by one steel truss. The floor is 
concrete. There is one pair of first-motion hoisting en- 
gines (24 x 36 ins.), built by the Aetna Foundry & Ma- 
chine Co., Springfield, Ill.; the differential conical drum 
tapers from 5 ft. to 7 ft. diameter, with an 8-in. steel 


The bearing of the closing course of the surface survey, 
or the line A B, is found as follows: 


306.95, 


1.67 
therefore 8S. 89° 41’ E. 
To find the length of this line: 
306.95 306.95 


= = 306.95. 
0.99988 


= 183.80 Tan = 89° 41’; the bearing of the line is 


Sine S. 89° 41’ E. 


Fig. 1. 6-Ft. Concrete Pipe Sewer in Land Recla- 
mation Project at St. Joseph, Mo. 
Ss. W. Fox, Chief Engineer, Union Terminal Ry. 


shaft, and is grooved for 1\4-in. steel rope. There is one 
Western Electric 110-volt generator, connected directly 
to a 5O-HP. Ideal engine; this furnishes lights for al! 
the buildings on top and for the bottom of the mine. 
The water supply for the entire plant is furnished by six 
2-in. drive wells, put down by D. B. Medill, the Resident 
Superintendent, and driven 25 ft. into the sand and gravel 
of the Sangamon River bottom. The suction of a Cam- 
eron pump is directly connected to these wells, and the 
water is forced to a 30,000-gallon tank at an elevation 
of 70 ft 

UNDERGROUND WORKINGS.—The mine workings are 
laid off at right angles to the railway track which runs 
North 17° 22° East, and are worked on the room and 
pillar plan. The double entry system is used, except in 
the main west entries which are triple. The mine is 
planned so that in the future all the coal can be caged 
on one side and the empty cars taken off on the other. 
The main side and stub entries are driven 10 ft. wide 
with a 3O-ft. pillar between. Rooms are turned off the 
stub entries at right angles with 34-ft. centers and driven 
200 ft. long, and 20 ft. wide, leaving a 14-ft. pillar be- 
tween them. It is the custom in this mine to drive the 
rooms as well as the entries on sights, thus insuring the 
uniform thickness of pillar which also removes the dan- 
ger of a squeeze or a creep. The main bottoms on each 
side of the mine are 16 ft. wide and 8 ft high, timbered 
with 12 « 12-in. yellow pine, and have double track laid 
with 35-lb. rails on a grade of 1%% in favor of loaded 
cars. From each side of the mine where the tracks lead 
to the cages, there is a cross-over diamond, or a double 
cross-over. By this arrangement the coal can be cross- 
caged from one track to the other, and the cars can be 
more easily regulated. The bottom is lighted by elec- 
tricity. The main and side entries are laid with 35-Ib. 
rails, stub entries with 25-lb., and rooms with 16-Ib. 
rails. The overcasts which carry the air across from 
one entry to another are built of concrete for side walls, 
and the roof is made by laying steel rails about 18 ins. 
apart. These overcasts have an area of about 60 sq. ft. 
The mine is perfectly dry and free from gas. 
ESTABLISHING THE MERIDIAN UNDERGROUND.— 
The general precision of a mine survey depends upon 
the instrument, tape, men and conditions of the survey. 
In surveying this mine by a previous survey, the com- 
mon method of plumbing two lines down a single shaft 
did not prove altogether satisfactory, so the writer de- 
cided to try the rather unusual plan of one plumb line 
down the hoisting shaft, and another down the air 
shaft, and connecting the two points above and below 
ground. The base line on top was established, and down 
below the main west entry and air course were open which 
afforded a desirable connection The direction of the 
base line underground A to 1 was assumed, and a 
traverse run from A to B (in the accompanying sketch) 
both above and below ground. The plumb lines are rep- 
resented by the letters A and B, hanging in separate 
shafts, the surface stations being indicated by small 
letters, while the underground stations are numbered. 
,The surface survey and the traversing of this survey 
are as follows 


Traverse of Survey.-, 


Surface Survey -—-. Latitude. Departure. 
Courses. Bearings. Distances N. 8s. E. w. 
Atoa S. 32°22’ W. 113.88 
a to b N. 72° 38’ W. 264.00 
b to B N.17° 22? E 20.00 19.08 .. 

97.85 96.18 5.97 312.92 
5.97 


Fig. 2. Handling a 3-Ft. Section of 72-In. Rein- 
forced Concrete Sewer Pipe. 
Jackson Cement Sewer Pipe Co., Jackson, Mich., Makers 


The underground survey and the traversing of this sur- 
vey are as follows: 


Underground Survey.—— , Traverse of Survey.-\ 
Assumed Latitude. Departure. 
Courses. bearings. Distances. N. 8. E Ww. 
Atol West 125.53 125.53 
T to 2 N. 88° 45° W. 166.60 166.56 
2to3 8S. W. 42.00 sv 1.6 
8to B S. 0° 18’ E. 49.50 


145 91.45 0.25 293.73 


90.00 .... 293.48 
The bearing of the closing line of this survey, or the 
line A B is found as follows: 
293.48 
—— = 3.26 Tan. = 72° 57’. 


The bearing of the line A B underground is therefore 
N. 72° 57’ E. To find the length of this line: 
293.48 
Sine N. 72° 57’ E. 
The length of this line A B underground is therefore 
found to check with the same line on the surface, but 
the underground bearing is N. 72° 57’ E. and the surface 
line is S. 89° 41’ E., so the underground line must be 
swung 16° 44’ to the right. The corrected bearings of the 
underground survey are as follows: 


= 306.95. 


Courses. Bearings. Distances. 
Atol N. 73° 16’ W. 125.53 
2 to 3 8S. 18° 59’ W. 42.00 
3 to B 8. 18° 2’ W. 49.50 


SEWERS OF REINFORCED CONCRETE PIPE IN RE- 
CLAIMED LAND AT ST. JOSEPH, MO. 


In connection with the work of the Union Ter- 
minal Ry. Co. at St. Joseph, Mo., there have been 
constructed some large sewers of concrete pipe 
which are of particular interest. The work re- 
ferred to is part of a project for the reclamation 
of land from the Missouri 


42-in. Patee St. sewer, extended 217 
Messanie St. sewer, extended 371 ft.: 7. 
St. sewer, extended 173 ft. The pipes 
factured on the ground, and were laid 
pile cross dikes, which were located 
of the sewer extensions so as to serv; 
purpose of silt catchers and suppo: 
sewers. Fig. 1 is from a photograph 
24, 1906, and shows the Olive St, (72 
extension and cross dike, leading ¢ 
along the river front of the area to be 
The floor system for the support of th 
sists of beams 18 ins. ¢. to ¢., resting 
pieces bolted to the piles. As the pipes 
in 36-in. lengths, each pipe is thus si 
two points. 

The concrete for the pipes is com) 
part American Portland cement, 2 part- 
River sand and 3 parts crushed lime: 
latter ranges from the size of a pea to | 
would pass a 1%-in. ring. No waterp: 
been applied and no finishing coat was 
the interior of the pipe, the process of 
ture being such that this latter was 1. 
necessary. One end of each pipe is 
thickness, forming an outside groove \ the 
pipes are laid. This may be seen by th: if 
a 72-in. pipe in Fig. 2. Each pipe is rei ed 
by flat steel hoops and by longitudinal fia 
bars, the ends of the latter projecting thro 
concrete and being hooked. In laying the pi: 
these hooks of adjacent pipes overlap (side by 
side), and a metal hoop is put around each join: 
engaging the hooks of the two pipes. Wed 
are then forced into the hooks to tighten the 
joint and concrete is packed into the groove 
formed by the pipes, covering the meta! and 
making the sewer of uniform thickness through- 
out. 


The next process in the reclamation project wil 
be to complete the filling by pumping sand from 
the bed of the river outside the dikes, the level 
of the newly made land being thus raised to that 
of the old main bank of the river, which is som 
S ft. above the extreme flood height. In this way 
the sewers will be embedded in sand and not 
subjected to such severe stresses as would be 
imposed if the filling were done with dry mate- 
rial. 

The work was planned by Mr. S. W. Fox, Chief 
Engineer of the Union Terminal Ry. Co., of St 
Joseph, Mo., to whom we are indebted for in- 
formation concerning it. A contract for the pipe 
was awarded to the Jackson Cement Sewer Pipe 
Co., of Jackson, Mich.; the company made the 
pipe on the site and laid it in place, except that 
on the Felix St. sewer the pipe laying was done 
by hired labor. The company makes this pipe in 
diameters of 6 ins. to 6 ft. 


TREE PLANTING is under consideration by the Can- 
adian Pacific Railway along its prairie lines, in order 
to provide material for ties and fence posts. 


River, and the first 
step was to form accre- 
tions of deposit upon the 
area to be reclaimed by 
means of a system of 
permeable pile dikes. 
About 14% miles of these 
dikes were built between 
March and October, 
1905, with the result that 
through their func- 
tions as silt catchers a 
deposit aggregating near- 
ly 1,000,000 cu. yds. has 
been made by the river. 
This reclamation work 
involves the extension of 
the municipal sewers to 
the harbor line. There 
are six of these sewers, 
four of which are being 
extended with reinforced 
concrete. pipes, fol- 
lows: 36-in. Felix St. 
sewer, extended 376 ft.; 


FIG. 3. CONNECTION OF CONCRETE PIPE SEWER WITH © 


SEWER ON MESSANIE ST. 
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OF WILLIAM NELSON CROMWELL BE- 


for. “HE SENATE COMMITTEE ON INTER- 
CANALS. 


range 


minors 


work 


Reg: 


Taft 


» in our last issue an abstract of Mr. 
-allace’s testimony before the above 
certain statements were included re- 
some degree on Mr. Wm. N. Crom- 
a matter of fairness, therefore, we 
some extracts from Mr. Cromwell's 
civen on Feb. 26 and 27. 
well stated that his law firm, Sullivan 
il. of New York City, has been the 
sunsel of the Panama R. R. Co. for 
e years and of the New Panama Canal 
ine years. In the summer of 1904 he 
nted General Counsel to the Republic 
na. Neither he nor his firm have been 
rneys for the Isthmian Canal Commis- 
for the Government, but on several oc- 
he President and the Secretary of War 
rht information and advice on particu- 


is 


opics. At the Government's request he ar- 
4 for the 4spurchase of the outstanding 


y stock in the Panama R. R., and did the 
without compensation. 

irding the interview between Secretary 
ind Mr. Wallace at the Manhattan Hotel 


1 June 25, Mr. Cromwell stated that he was 
present at Secretary Taft's request, the Secretary 


desiril 


1 his advice and counsel in connection 


with the Chief Engineership and also in connec- 


tion 


with arrangements with the Pacific Mail 


Steamship Co., an interview with Mr. Schwerin, 
Vice-President of that company, following im- 


media 


tely after the Wailace interview. 


With reference to Mr. Wallace’s statement to 


the 
Chief 
count 


ymmittee that he felt that his position as 
Engineer was becoming untenable on ac- 
of Cromwell's influence in various mat- 


ters, Mr. Cromwell presented a letter written by 
Mr. Wallace to him (Cromwell) on May 26, 1905, 
two days after his arrival on the Isthmus, and 
reading as follows: 


My 


Dear Mr. Cromwell: During my restful voyage to 


the istamus on the ‘‘Seguranca,’’ while muliing over the 
various matters connected with our work, my mind re- 
peatedly turned to the words of advice and counsel which 


I recei 


ved from you, particularly the conversation which 


we had at your house, where Mrs. Cromwell and yourself 
so kindly entertained us the night before our depar- 


ture 
The 

impres 

for me 


more thought I give the matter the more I am 


sed with your words of wisdom, and it is needless 


to say that I will endeavor to carry out the policy 


outlined 

In looking back over the events of the past few months 
| become more and more impressed with the wisdom un- 
derlying the action of the President and the Secretary 
of War, as well as with the wisdom of their “privy 
counsel,’’ and the tactful manner in which matters have 
been guided through the troubled waters of the sea of 
complication which has surrounded the situation. 

While my own manners and methods are, as you know, 


blunt 


ind direct, my deficiencies in this direction only 


serve to enhance the appreciation I have of the skilled 
and polished diplomat who has made this great work a 
possibility, and whose thoughtful care and guiding hand 


Will De 


toe most important factors in the u.timi.e suc- 


cess of the enterprise. 


In closing, permit me, my dear Mr. Cromwell, ‘‘to lift 
my hat to you.” 


Mr. 


It is 
to me 


Sincerely, yours, John F. Wallace. 
Cromwell then continued as follows: 


manifest, therefore, that when he wrofe this letter 
two days after his arrival on the Isthmus, he had 


had ‘six days’ uninterrupted thought,’’ which he was 
“able to give the subject in all of its bearings,’’ and 


which 
he has 


letter is totally inconsistent with the explanation 
given to you. 


It therefore conclusively appears that he at no time 


contem 
me as 


poraneous with the event alluded or referred to 
being in any sense whatever the cause for his 


resignation, and the fact is that I was not in any manner 


respons 


ible for his resignation. 


In conclusion, permit me to state that the only finan- 


elal int 


any as 


of Pan 


capita 
subs 
Stock 
This 
of the 
Servic 
ice er 
and 
to a 


Wall 
havi 


erest that either I or any member of my firm or 
sociate has upon the Isthmus or in the Republic 
ama is a personal investment of mine in the 
stock of the Panama-American Corporation. 1 


‘bed and paid for, at par, $51,800 in the capital 


! this company, out of a total capital of $229,000. 


ompany is engaged in supplying to the inhabitants 


ty of Panama electric light, ice, and telephone 
and it is also a minority stockholder in a small 
any in Colon. It is a local and private affair, 
uvestment was in large part induced by a desire 
a local enterprise. . 
iid that we have not had any dividends. 
‘romwell testified that he called to see 
at his hotel on his arrival in New York, 
‘een delegated by Secretary Taft to ar- 


range for an interview on Sunday, during the 
Secretary's brief stay in the city. We quote ver- 


batim as follows: 


MR. CROMWELL.—I have had a very kind and friendly 
feeling for Mr. Wallace and I was aware, though he 
did not know it, that he had determined to accept this 
other place. I tried to check Mr. Wallace’s determina- 
tion by saying to him in the friendliest way: ‘‘Now, my 
dear Wallace, the air is full of rumors and stories. I 
hope you will do nothing rash.’’ He replied: ‘‘Well, I 
will state it to the Secretary, as I have concluded to 

SENATOR KNOX.—At the Manhattan Hotel interview 
did Mr. Wallace at any time make any objection to your 
presence? 

MR. CROMWELL.—He did not, sir. And I hope that 
there will be nothing in my statement that will be in- 
dicative of any unkind feeling, for there has been nothing 
but the warmest and most cordial relations between Mr. 
Wallace and myself. At the interview, when the Sec- 
retary requested me earnestly to stay, not only did Mr 
Wallace make no objection, either in word or in manner, 
but he began to address us both in a plain and natural 
manner; and he, moreover, at the conclusion of that 
most painful incident, came around the table, and with 
his eyes dimmed—as I confess were mine, as well— 
grasped my hand, and we shook hands good-by. And I 


current is delivered directly to the two 50-HP 
motors on the front truck, but when the car is 
slowing down, drifting or at rest, the surplus cur 
rent is delivered to a 112-cell storage battery of 
200 ampere-hours capacity. The battery fur 
nishes the extra power required in starting and 
accelerating, and in ascending heavy grades 
The operation is entirely automatic and is under 
the control of special governors The speed of 
the car is regulated by a series-parallel controller 
The engine, shown in the cut, is of special design, 
having inclined cylinders arranged in the form 
of a V, with three cylinders on each side; this is 
to secure a short crank shaft and to reduce 
Vibration. The engine is of the four-cycle type 
with jump-spark ignition, and its eylinders are 
x 10 ins. Oil is pumped continuously to the 
bearings, and a centrifugal pump circulates the 
water for the cylinder jackets; the water from 
the jackets may be used to warm the 
winter 


cat ity 
The gasoline tank (144) gallons) and the 
storage battery are placed beneath the car The 
consumption of gasoline is said to average 0.45 
gallons per car mile 

The first car built on this system made the run 
from Philadelphia to New York on Feb 


26 at an average speed of 48 miles per 
hour. It started from New York for San 
Francisco on Feb. 28, running via the 
West Shore, Lake Shore, Alton, Rock Is- 
land and Southern Pacific railways 

This motor car system is owned by the 
Strang Electric Railway Car Co., 15 Wall 
St... New York, and the engine was de 
signed by Mr. Lars G. Nilson, Chief En 
gineer of the company The interurban 
cars above described are being built by 
the J. G. Brill Co., of Philadelphia, Pa., to 
operate the Missouri & Kansas Interurban 
ty. between Kansas City, Mo, and 
Olathe, Kan., 20 miles, serving four in- 
termediate towns. It is expected that the 
road will be in operation by June, and 


Engine and Generator for the Strang Gasoline- 
Electric Railway Car Co. 


said, with absolute sincerity, “I am deeply moved and 
sorry over this.”’ 

SENATOR MORGAN.—Why was it painful? 

MR. CROMWELL.—It was painful to have relations 
severed with a gentleman with whom we had been 
working, with whom we had most pleasant associa- 
tions, who had grasped the hand of each of us only a 
few days before, expressed the deepest satisfaction and 
gratitude for the honors which had been given to him, 
who had dined at my home the night before his depar- 
ture as my guest, and whom I had seen at the steamer 
the next day and bade good-by, to have him write me 
the letter of May 26 to which I have referred, and then 
have him turn up within two or three weeks afterwards, 
throwing up this job and leaving the Secretary and the 
President, on the eve of the Secretary's departure for the 
Philippines for three long months, in this perplexity 
and uncertainty, with the fever season coming on, with 
the work uncertain, and with no man of power or posi- 
tion in command. 


GASOLINE-ELECTRIC MOTOR CARS FOR AN INTER: 
URBAN RAILWAY. 


The use of independent motor cars has usually 
been considered in connection with ordinary 
steam railway service, but several gas>line-elec- 
tric motor cars are now being built to operate 
an interurban railway near Kansas City. There 
are probably many such lines where a sufficient 
service can be given by this system, avoiding the 
expense of power station and overhead equip- 
ment. The car resembles the ordinary interurban 
electric car in appearance, and is mounted on a 
pair of four-wheel trucks. It is 52 ft. 9 ins. long 
over the body (including the rear vestibuled plat- 
form), and is divided into three compartments— 
engine room, 14 ft. 8 ins.; smoking compartment 
(12 passengers), 10 ft. 8 ins.; main passenger 
compartment (30 passengers), 27 ft. 5 ins. The 
weight of the car is 39 tons. 

The principal feature, of course, is the power 
equipment. A _ six-cylinder gasoline engine, di- 
rectly coupled to a 50-KW. 250-volt direct-cur- 
rent generator, is placed with its shaft in the 
center line of the car. In ordinary service the 


that four motor cars will be used, hauling 
trail cars and making about 36 trips per 
day. The line is built on a private right- 
of-way, except through towns and at 
terminals, and is laid with 70-lb. rails and 2,640 
white oak ties to the mile. The maximum grade 
is 1%%, and the sharpest curve is 8°. The road 
is bonded for $25,000 per mile, and was built by 
the Metropolitan Finance Construction Co., of 
which Mr. W. B. Strang is President. 


THE SANITARY CONDITIONS IN THE NEW YORK 
SUBWAY. 


A report on the temperature and other sani- 
tary conditions in the New York Subway was 
made by Geo. A. Soper, Assoc. M. Am. Soc. (. 
E., on Feb. 1. A preliminary report by Mr. Soper 
was printed in our iissue of Nov. 9). 

The present report states that the air of the 
subway is changed so rapidly by natural ven- 
tilation, the movement of trains, etc., that the 
centrifugal blowers which have been put in are 
of comparatively little importance in their in- 
fluence on the air. We quote the following: 

The removal of about 280 sq. ft. of vault lights at 
96th St. gave immediate and sensible relief in the hot 
summer weather, but the opening of 9) effective sq. ft 
in the roof of the stations at 14th St., of 180 effective 
sq. ft. at the Grand Central Station and 170 effective 
sq. ft. at the Brooklyn Bridge Station was not enough 
to make their consequences felt 

With respect to the location of blow holes, it appeared 
possible to determine with scientific exactness the condi 
tions under which they may he most effective Blow 
holes have been proved in this investigation to have 
much value in aiding ventilation. In fact, special studies 
of the condition of the air above and below 0th St 
showed plainly that the aif was much purer in the sec 
tions which have blow holes than in those which do not 
have them. 

Currents of air due to the combined action of the wind 
in the streets and the motion of the trains were measured 
at several stairways As a result of 89 observations 
at eight stations the air was found to have moved in 
and out of the subway at an average rate of 573,060 cu 
ft. per hour at a single stairway. 

A local train was observed to push out about 15,000 
cu. ft. and an express train about 45,000 cu. ft. of air 
through the passageways of a local station. This air 
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was replaced after the trains passed by corresponding 
indraughts from the streets. The same air did not move 
in and out of the subway, but fresh air replaced the 
subway air. The maximum velocity of air moving in at 
any stairway was 16% miles per hour. On this occasion 
the air was passing through this stairway at the rate 
of 3,800,000 cu. ft. per hour. 

The use of centrifugal fans, as experimented with un- 
der the direction of your Chief Engineer near the Brook- 
lyn Bridge, 14th St. and Bleecker St. Stations, and the 
use of automatic louvres between 59th and 66th St., did 
not produce results which were visible, although about 
800 analyses of carbon dioxide were made to observe 
them. 

Observations of the passage of air from one station to 
another showed that the air of the subway, outside of 
the trains, may, in some cases, move from one station 
to the next at the rate of 640 lin. ft. per minute. The 
air between stations never became badly vitiated, ac- 
cording to my analyses. 

TEMPERATURES SINCE JULY 1, 1905.—Throughout 
my investigation the air of the subway has been warmer 
than the air of the streets. This difference has in- 
creased considerably during the autumn and winter 
months. In the early part of July the difference be- 
tween the average temperature for the day, inside and 
outside the subway, was less than 5°. In the latter part 
of September it was over 10°. In January it was at 
some stations about 20° warmer than the outside air; 
an average difference for a week of 30° was found at 
one station. 

The subway air grew warmer as the summer season 
advanced. It averaged 81.0° through July. In the week 
of August 4 to 10 it was 83.4°. Thereafter it declined 
very gradually until the latter part of September, when 
it was 76.0°. In the week of September 29 to October 5 
there was a slight rise to 78°. This was followed by a 
more rapid decline than had occurred at any time be- 
fore and excessively high temperatures were not again 
experienced. 

The highest temperature observed by me in the sub- 
way was 5°. This occurred at the Brooklyn Bridgv 
Station July 18, 1905. The hottest week was that of 
August 4 to 10, inclusive. The average daily tempera- 
ture for the subway during this time was 83.4°; for the 
outside air 78.2°; difference 5.2°. The maximum tem- 
perature observed in the subway during this hottest week 
was &88.2°; in the streets it was 88.2° at the same time. 

HUMIDITY.—The relative humidity in the subway has 
generally been less than out of doors, but the dew point 
has been higher. In other words, the amount of mois- 
ture present has been actually greater, but it has ap- 
peared less in the subway than out of doors. There 
have been no fogs nor mists in the subway. A faint 
haze has not been uncommon. 

The average relative humidity of the subway for July 
and August was 57.5%; for the outside air 60.6%; differ- 
ence 3.1%. The greatest average relative humidity oc- 
curred during the week when the average temperature 
was highest. During this period the relative humidity 
averaged 64.4%. 

Dr. Soper condemns the broken stone ballast, 
particularly at stations, on account of the filth 
which it collects and retains. The air of the 
subway shows only a trifling excess of carbon 
dioxide over the air in the streets. Odors and 
dirt in the subway appear to be due to careless- 
ness on the part of attendants in charge of toilet 
rooms, etc. 


THE RELATIONS BETWEEN MUNICIPALITIES AND 
STREET RAILWAYS, 


The numerous cases of active antagonism be- 
tween municipal authorities and street railway 
companies, which indicate a widespread move- 
ment for the readjustment of franchise relations 
on a basis more equitable to the public, have led 
us to make some inquiry as to the conditions 
existing in various cities, and we present here- 
with a compilation of the replies to specific ques- 
tions as to present conditions. These cities are 
of various classes and in various parts of the 
country, and the franchise terms show little re- 
lation or uniformity. It is to be noted, however, 
that in some cases the present franchises are of 
comparatively recent date, taking the place of 
earlier franchises, which gave even less return to 
the city for rights so carelessly granted. In our 
issue of Nov. 30 we published an article upon the 
terms of street railway franchises in several 
cities, showing a range of from 20 years to per- 
petuity, while in two cases (Boston and Wash- 
ington) there is no specified limit, but the fran- 
chises can be revoked by the authorities. That 
article, which to some extent supplements the 
more extensive information given below, was 


compiled from a report made to the U. S. Senate 
by the Commissioners of the District of Columbia, 
under date of Oct. 26, 1905. The report was pre- 
pared in conformity with a resolution directing 
the Commissioners to investigate and report upon 
the conditions and restrictions under which such 
franchises are granted in cities having a popu- 
lation of over 200,000; also the character of the 
trackage arrangements, and the extent to which 
street railways are placed under State or mu- 
nicipal control. Some further notes from the re- 
port are included in the present article, and the 
general subject of the relations between munici- 
palities and street railway companies is discussed 
in another column. 

BALTIMORE, MD.—There is but one company, 
the United Railway & Electric Co., and it is re- 
quired to make financial reports to the city. The 
periods and dates of expiration of franchises vary 
on different parts of the system. The city has 
430.7 miles of streets, of which 383 miles are 
paved, and on these the company has 13.8 miles 
of single track and 107.2 miles of double track. 
The city has power to regulate the form of rail 
and gage of track; to require the company to 
pave between the rails and for 2 ft. outside, with 
the same material as used by the city on the rest 
of the street; and also to require it to remove 
snow from and to sprinkle the track. These 
powers are enforced, and the use of a 9-in. 
grooved girder rail is required. The street re- 
pairs are done partly by the city and partly by 
the company. There is trouble from electrolysis, 
and some experimental work has been done to 


* find a remedy for this. The Senate report referred 


to above states that by the new charter the 
granting of a franchise requires not only fa- 
vorable action by the city council, but also ap- 
proval by the Board of Estimates, which board is 
directed by the law to inquire as to the money 
value of the franchises. This city is also excep- 
tional in having from the first introduction of 
street railways (about 1860) insisted upon a large 
payment to the city for the privilege of using 
the streets; this was originally 20% of the gross 
receipts, subsequently reduced to 9% by State 
law. The City Engineer has general authority to 
“regulate” the work of the company, and the 
Electrical Commission also has certain powers in 
connection with the city electrical subways. Mr. 
B. T. Fendall is City Engineer. 

BOSTON, MASS.—A State law governs the 
granting of street railway franchises, and pro- 
vides for their revocation under certain condi- 
tions. It also limits the issue of capital stock to 
$10,000 per mile within cities and $2,500 per mile 
outside of cities; but after construction has been 
commenced this may be increased, subject to 
such conditions as may be prescribed by the 
Board of Railway Commissioners. As to the 
street work, the Senate report states as follows: 

The general State law provides that there shall be no 
requirements on street railway companies as to paving 
adjacent to their tracks, the percentage on the gross 
receipts being considered as taking the place of such 
requirements, but this law stated that it should not 
apply to such street railways as were at the time of 
its passage owned in part by or leased to the Boston 
Elevated Railway Co. As this company at the time 
leased all street railways in Boston, with the exception 
of about five miles of track, a previous law which re- 
quired the companies to keep in repair the streets be- 
tween rails and for a space of 18 ins. on each side of 
the outer rails applies to all street railways in the city, 
with the exception of this five miles. The method of 
constructing tracks is prescribed by the Board of Alder- 
men of the city, or the selectmen of a town. The 
State law requires that the tracks shall conform to 
changes in street grades. 

The above wording is somewhat misleading in 
that it appears to make the paving of 18 ins. 
outside of the rails apply to paved streets. As a 
matter of fact, the law states that every company 
must keep in repair the paving of the portions 
of streets, roads and bridges occupied by its 
tracks, “and if such tracks occupy unpaved 
streets or roads, shall, in addition, so keep in 
repair 18 ins. on each side of the portion occupied 
by its tracks.” 

BUFFALO, N. Y.—The former four companies 
were merged three years ago into the Inter- 
national Railway Co. The franchises are all 


long-time grants; the last was given ; 
runs for 66 years. The company js ore 
pay 2% of its gross receipts to the ze 
are $45.5 miles of streets (not ine ot 
roads), and the company has 1\5 
track. The city has, and enforces, I 
track construction and street pavi, 
and sprinkling. It requires the uy; te 
rails, and all repairing and new work 
stone block paving on concrete b. 
requires the company to do all pavin: 
cleaning and sprinkling between an) 
outside of the rails. Where the city 
repaves a street in which tracks a4 
company must repair and repave this 
to correspond with the new pavemen 
keep this in good condition for five ye. 
is not much trouble from electrolysis, ; 
being to bond the mains. The. city’s 
over the company is exercised by th. 
sioner of Public Works and his de; 
Engineering Commissioner and the § 
missioner. Mr. C. M. Morse is Deputy 
Commissioner. 

CHICAGO, ILL.—The companies are rey } 
their charters or by local ordinances to ; 
maintain the paving for a width of 14 5 
center of the street where double tracks laid, 
and 8 ft. for single tracks. The ordina: 
vide for the style of rail and require th, 
to conform to street grades. 

CINCINNATI, O.—Under the recent 5-year 
franchise ordinance the Board of Administration 
provides (among other things) for the laying ang 


relaying of tracks, the paving of streets, ete 
The company is not required to pave any portion 
of the street except at certain important inter- 
sections of streets in the downtown portions of 
the city, and where the reconstruction of the 
tracks makes this necessary. 

CLEVELAND, O.—AlIl lines are owned by the 
Cleveland Electric Railway Co., which has 240) 
miles of single track, and its franchises expire 
between 1905 and 1914. It makes no financial! re- 
turns to the city. It is required to use a })-in 
grooved girder rail, to pave between the outer 
rails and for 1 ft. outside of these rails, and also 
to sprinkle the tracks; it maiftains the paving, 
but does no street cleaning. It is further re- 
quired to make changes to conform to new sireet 
grades. There is some trouble from electrolysis 
and the present remedy is to make better return 
circuits. The authority of the city over the com- 
pany is exercised by the Board of Public Service 
Mr. Wm. J. Carter is City Engineer. 

COLUMBUS, O.—From Mr. Julian Griggs, City 
Engineer, we have the following complete in- 
formation as to the street railway situation: 

The greater portion of the street car mileage in this 
city is owned and operated by one company, the Co- 
lumbus Railway & Light Co. Seven tickets are sold 


acks 


for 25 cts., and when the gross earnings reach $1,750,000 
per year, eight tickets must be sold for 25 cts. By 
present indications this rate will obtain in two years 
There are five interurban companies owning tracks in 


the city, and the whole mileage so owned is operated 
for local service on a 10 or 15-minute schedule, with 
eight tickets for 25 cts. 

The following t2ble gives particulars as to miles of 
track. The franchises for all the six companies are for 
terms of 25 years, and all expire in 1925, except that of 
the Columbus Railway & Light Co., 1926: 


Right Double _ Single 


Name of Street of way, track, track, 
Railway company. miles. miles. miles. 
Col., Ry. & 42.64 35.67 6.97 
1., London ngfie 
Col., Buckeye Lake & Newark 4 ‘ 
Trac, CO. 2.40 1.05 1.35 
Cent. 8.00 6.33 1.67 
Col., Urbana & West Elec. Ry. 
The Columbus, Delaware & Marion Railwa) 1 the 
Scioto Valley Traction Railway companies © 
hourly service into Columbus over the Centr’) Market 
Street Railway tracks, and the Columbus, \ Albany 
& Johnstown Railway Co. does the same ove: tracks 
of the Columbus Railway & Light Co., but *) «© three 
last-named interurban companies have not <eparate 
franchises. 
The Columbus, London & Springfield Rai 


franchise ordinance provides for the paym: to the 


4 
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gross receipts, and the auditor of the 
to examine the books of the railway 
he purpose of determining such gross 
believe that under the Ohio law a pro- 
z payment on gross earnings has been 
and on that account the same is not 
ept as above I think there is no provision 
, of accounts. 


operat 


ware power over all of the railway companies 

vil ises as to the method of track construc- 
pac the franchises above noted were granted 
pny } naved streets has been with 9-in. grooved 
concrete foundation. Such construction, 
ae ut 2 ft. c. to c, has cost approximately 
peer mile of single track; with iron ties spaced 
ae a and concrete beams, the cost is $20,000 
er mil single track. On unimproved and macadam 
roadway » use of tee rails has been permitted, but 
the Columbus, London & Springfield Railway Co. is 
now cla g that the city has no power to change 
to grooved construction when these streets are im- 
proved. The other franchises are explicit on this point, 
re that there can be no contention, and are enforced. 


The railway companies are required to pave and main- 
tain the paving of all space between their rails and for 
1 ft. outside, and no more. They are required to pay 
the cost of sprinkling and sweeping the portion of the 
street which they are required to pave and maintain, 
as above noted; the city to do the work and render 
pill for the cost. The franchises give the companies the 
right to do their own paving and track construction, 
but not infrequently they arrange with the contractor 
who paves the street to do the whole or a part of 
this work. 

There has been as yet very little trouble from elec- 
trolysis, which I have thought due to excellence in the 
construction and management of our principal com- 
pany. The franchises, however, all provide for a 
double-trolley system, or other approved construction, 
to remedy this trouble should it occur. 

The franchises are not uniform in their specifications 
as to who shall control and decide as to details of con- 
struction and operation. In some cases the City Engi- 
neer has large powers, in others the Board of Public 
Service, and in some the City Council must make the 
order. 


DETROIT, MICH.—To Mr. Robert H. McCor- 
mick, City Engineer, we are indebted for the 
following statement: 

There was originally in Detroit one street railway 
company, known as the Citizens’ Railway Co.; the fare 
was 5 cts., six tickets for 25 cts., and the company did 
all the paving in its tracks and for 18 ins. outside. 
In 1894 a rival company, known as the Detroit Rail- 
way, appeared in the field, secured a 30-year franchise 
and built a number of miles of track. It was known as 
the 3-ct. line, tickets being eight for 25 cts., but a 
h-ct. cash fare was charged. The city was to do all 
paving and maintain the same. In 1899 these lines 
consolidated, under the name of the Detroit United 
Railway, the rates of fare and agreement for paving 
remaining the same as before. 

We have in the city 700 miles of streets, and there 
are about 200 miles of street car tracks. The fran- 
chises of the old Citizens’ company expire at different 
periods, ranging from 4 to 17 years, and that of the 
Detroit Railway in 1929. There is no tax on the earn- 
ings of the Detroit Railway, but the Citizens’ company 
pays 2% on the gross earnings and makes a sworn 
statement of the same to the City Comtroller. 

The railways are compelled to use a girder grooved 
rail, and the one now being used is a 9-in. girder rail, 
90 Ibs. per yd. Wooden ties 5 ins. thick are used, 
and 16 ins. of broken stone ballast, 8 ins. of which is 
below the ties, 

The Citizens’ company is compelled to clean its tracks, 
and both companies sprinkle when necessary. The 
Water Board complains of trouble from electrolysis, but 
Iam not posted as to the extent of the injury to pipes. 
The Commissioner of Public Works is the only city offi- 
cer having control over the relations with the comnany. 

INDIANAPOLIS, IND.—The ordinance granted 
under the State law requires the company to pave 
the space occupied by the track and for 18 ins. 
outside; also to maintain and repave the same on 
order of the Board of Public Works. 

JERSEY CITY, N. J.—There is only one com- 
pany, and the franchise requires it to pave be- 
‘ween the tracks and for 2 ft. outside, with the 
Same kind of pavement as is used on the street; 
it must also maintain this part of the pavement. 
‘MIL “\UKEE, WIS.—The Milwaukee Electric 
Rai & Light Co. owns all the lines, and its 


tra expires Dec. 31, 1934. There are 534 
miles Streets and 115 miles of tracks. The 
ge passed in 1900 specifies the gage of 
a | requires the use of “modern improved 


proved by the Board of Public Works”; 


the company is also required to furnish power 
for operating the city’s drawbridges and to re- 
move snow from the tracks. The city constructs 
the paving, and the company keeps in repair the 
strip between the rails and tracks and for 1 ft. 
outside each outer rail; the company may be re- 
quired to sprinkle the streets, but this is not yet 
enforced. The requirements as to repair work 
are as follows: 

It shall be the duty of the railway company at all 
times to keep in good repair the roadway between the 
rails and for 1 ft. on the outside of each rail, and the 
space between the two inside rails of its double tracks, 
with the same material as the city shall have last used 
to pave or repave these spaces and the street previous 
to such repairs; unless the railway company and the 
Board of Public Works shall agree upon some other 
material. 


Whenever the city shall determine to pave or repave 
any street upon which street car tracks are or shall be 
situate, the Board of Public Works shall give notice to 
the railway company, and the company shall imme- 
diately make all such repairs, connections, conduits and 
improvements as it shall deem necessary. After any 
such street shall be paved by the city the pavement 
shall not be opened or disturbed by the company for 
any purpose, except by permission in writing, signed by 
the Mayor and the Board of Public Works. 

The tracks are laid with T-in., 95-lb. tee rails. 
When pavements on concrete are laid the com- 
pany puts 6 ins. of concrete under the ties, and 
furnishes granite grooved blocks to go on inside 
of rail for flange space on asphalt and bitulithic 
pavement. This track construction was described 
in our issues of March 6, 1902, and Jan. 5, 1905. 
There is not so much trouble with electrolysis as 
in former years. The city’s authority over the 
company is exercised by the Board of Public 
Works. Mr. Charles J. Poetsch is City Engineer. 

NEW HAVEN, CONN.—There is only one street 
railway company, the Consolidated Railway Co.; 
its franchise is unlimited, and it makes financial 
reports to the State. There are 200 miles of 
streets, with 26.1 miles of double track and 12.4 
miles of single track. Plans for track construc- 
tion have to be approved by the Board of Alder- 
men, but the company has the right of appeal to 
the State Railroad Commissioners. The company 
is required by law to keep in repair and to 
sprinkle a width of 9 ft. of street for each line 
of track. For new pavements, the city does the 
work and collects an assessment; but this is in 
litigation. The Board of Aldermen cannot order 
any better pavement for the tracks than is laid 
or to be laid in the rest of the street. A tee-rail 
is now used, but it is hoped to secure a change. 
There is some trouble with electrolysis in the 
case, of water pipes, but the water-works are 
owned by a private corporation, and the City 
Engineer is not familiar with the arrangements. 
The City Engineer determines the exact aline- 
ment, curves and grades; this being generally 
included in each order of the Board of Aldermen 
approving plans. The Director of Public Works 
is the head of the department and sees to the 
enforcement of the regulations as to maintaining 
and sprinkling the pavements. Mr. C. W. Kelly 
is City Engineer. 

NEW ORLEANS, LA.—Under the State law, 
franchises are granted only to bidders offering 
the highest percentage of gross receipts. The 
company is, as a rule, required to maintain its 
right-of-way and a width of 1 to 2 ft. on each 
side of the track. It may also be required to 
change its tracks to conform to new street grades. 

NEW YORK, N. Y.—The Senate report already 
referred to shows that the State law provides that 
street railways shall keep in permanent repair 
the portion of the streets between their tracks and 
rails and for a width of 2 ft. outside of the tracks, 
under the supervision of the local authorities. 
In case of neglect to do this the authorities are 
empowered to do the work at the expense of the 
railways. 

PHILADELPHIA.—This city is exceptional in 
requiring the companies to pave the entire width 
of the streets, and the conditions obtaining in 
this city are described as follows in the Senate 
report: 


When, about 1892, the street railway companies of 
Philadelphia desired to change from animal power to 
electric traction, the city seized the opportunity to re- 


quire them to pave the entire street surface in the 
Streets occupied, and to maintain the pavement in the 
future. The same provisions were inserted in the new 
franchises for surface lines granted in 1901. This re- 
quirement constitutes virtually a greater compensation 
to the city than the percentages on gross receipts re- 
quired in most cities where the street railway company 
paves only the strip between its tracks. The Philadelphia 
railways have expended several millions of dollars in 
paving streets, and their annual expense for mainte- 
nance is quite large. Since 1893 they have repaved 
with improved pavement over 400 miles of streets. The 
companies are required to lay a rail approved by the 
Board of Surveyors and to make their tracks conform 
to grade. 

PROVIDENCE, R. I.—The lines are all own2d 
by the Rhode Island Co., whose franchise runs 
for 20 years. The company pays for laying and 
maintaining the pavement between the rails and 
18 ins. outside; cleaning and sprinkling are paid 
for by the city. The city determines the loca- 
tion of tracks and style of rail. A grooved rail 
is used, with “almost every kind of track con- 
struction known"; the best construction is that 
with a concrete beam under each rail, concrete 
bed with paving, and filled joints. There is some 
trouble from electrolysis, largely due to poor 
bonding; the remedy is the use of thorough bond- 
ing and return copper conductor. The Commis- 
sioner of Public Works exercises control over the 
relations of the city with the company. 

RICHMOND, VA.—Of the 116 miles of streets, 
16.10 miles are occupied by the Richmond Pas- 
senger & Power Co. (franchise expires in January, 
1930), and 11.24 miles by the Richmond Traction 
Co. (franchise expires in January, 1926). All 
rails and other materials used in the construction, 
repairing or relaying of tracks must be such as 
are satisfactory to the City Engineer. The com- 
pany is required to pave between the tracks and 
for a width of 2 ft. outside; it must also keep 
up the paving, cleaning and repairing of streets 
having railway tracks. The arrangements for 
cleaning and sprinkling are subject to orders from 
the City Engineer and the Chief of Police. There 
is no trouble from electrolysis at present. The 
relations between the city and the company are 
under the control of the City Engineer, Mr. W. E. 
Cutshaw. 

ROCKFORD, ILL.—The Rockford & Interurban 
Railway Co. has about 25 miles of track, and its 
franchise (granted in 1898) is for 25 years. The 
tracks must be in the middle of the streets. The 
company is required to pave and repair between 
the rails and tracks on paved streets, and to re- 
pair for 1 ft. outside the rails on unpaved streets. 
It must sprinkle the tracks and for 2 ft. outside, 
the city furnishing the water free; it may also 
contract for general street sprinkling. It must 
remove snow and ice from the tracks and then 
from the streets. The company is liable to the 
city for all damages due to electrolysis, and its 
relations with the city are subject to the orders 
of the Mayor and Superintendent of Streets. No 
freight traffic is permitted. Mr. Edwin Main is 
City Engineer. 

ST. LOUIS, MO.—Street railway companies are 
required to pave between and for 18 ins. outside 
of the tracks with such material as may be 
designated by the street commissioner. They 
must also make their tracks conform to changes 
in street grades. 

SAN FRANCISCO, CAL.—Here, as in Phila- 
delphia, the companies pave the entire width of 
the street. The city charter provides that street 
railway franchises must require the companies to 
pave and keep in repair the streets from curb to 
curb. 

‘SOUTH BEND, IND.—The lines are owned by 
the South Bend & Southern Michigan Ry. Co., 
which has an unlimited franchise and makes no 
financial reports to the city. There are 138 miles 
of street, of which 16.75 miles are occupied by 
the tracks. The city’s regulations provide for 
the use of the tee rail, and state the size and 
spacing of ties, etc., but these are not very defi- 
nite. The pavement of the tracks is the same as 
on the rest of the street, and the company is re- 
quired to pay for a width of 7 ft. for single track, 
and between the tracks and for 3% ft. each side 
of center along double track. It also keeps up 
the repairs along the tracks. There is no fran- 
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chise requirement as to. street cleaning or 
sprinkling, but the company pays for sprinkling, 
and also removes snow. A 7-in., 70-Ib. tee rail is 
used, 60 ft. long, double-bonded at the joints; the 
ties are of oak as a rule, 24 ins. ¢. to ¢ Con- 
crete is laid between and upon the ties for pave- 
ments of asphalt or brick. There was trouble 
from electrolysis a few years ago, when the bond- 
ing was inefficient. The general operation is sub- 
ject to the Board of Public Works, but the con- 
dition of track and overhead work, etec., is under 
the control of the City Engineer, Mr. A. J. Ham- 
mond 

SPRINGFIELD, ILL.—There is one street rail- 
way company, the Springfield Consolidated Ry., 
whose 20-year franchise expires Jan. 20, 1922. 
The company makes no financial report to the 
city. There are 135 miles of streets and 30 miles 
of street railway track. The city can require a 
flat or tee rail. When a street is paved the com- 
pany must pave between the rails and for 1 ft. 
on each side with the same material as the 
street. It does not sprinkle or clean the tracks, 
but the company must repair the pavement when 
requested In track construction tee rails are 
used, and the ties are laid on 6 ins. of stone bal- 
last. Concrete foundations are used for the 
pavements. There is some trouble from elec- 
trolysis, but it has been greatly reduced by over- 
head returns. No grounds are used. The rela- 
tions with the company are under the control 
of the City Engineer, Mr. Frank H. Hamilton. 

WASHINGTON, D. C.—The street railways at 
present operating in the District of Columbia are 
the Capital Traction Co., the Washington, Alex- 
andria & Mt. Vernon Ry. Co., and the Washington 
Ry. & Electric Co. The last is a managing cor- 
poration for 11 companies, operating under their 
respective charters. All of these are urban and 
interurban lines. The report of the Engineer De- 
partment of the District shows that in June, 
1904, there were 238.10 miles of city streets and 
203.57 miles of suburban streets. The street rail- 
way lines aggregated 65.80 miles of double track 
and 12.89 miles of single track (37 and 9.93 miles 
being on the conduit system). 

The requirements as to financial reports set 
forth in the charter of the Capital Ry. Co. (which 
is considered a model charter) are as follows: 
The company must annually make a report to 
Congress (through the Commissioners of the 
District of Columbia), giving the names of all 
stockholders and the amount of stock held by 
each, together with a detailed statement of the 
receipts and expenditures. The company must 
also pay to the District annually 4% of its gross 
earnings, this being in place of taxes upon per- 
sonal property, including cars and motive power; 
the tracks are not to be taxed as real estate. The 
same charter also requires that before commenc- 
ing construction work in any street the com- 
pany must deposit with the Treasurer of the 
United States such a sum as the Secretary of 
War may consider necessary to defray all the 
expenses that may be incurred by the United 
States in the inspection of the work and in mak- 
ing good any damages done by the company. 

The following particulars are from a statement 
kindly furnished us by Major John Biddle, Corps 
of Engineers, U. S. Army, Engineer Commis- 
sioner of the District, to whom we are also in- 
debted for the charter noted above and for other 
information: 

Franchises are granted exclusively by Congress, in per- 
petuity, subject to forfeiture without judicial proceed- 
ing on fai‘ure to commence or complete within prescribed 
time Abandonment for a period of three months and 
failure to remove the unused tracks within 60 days after 
notice by the authorities constitutes a misdemeanor with 
an attendant fine of $10 a day during the time such 
tracks remain in the street. The extent of the city’s con- 
trol in matter of track construction, paving, equipment 
and operation of roads is evidenced by the charters and 
by regulations based on general laws and embodied in 
the police regulations. 

The ‘paving of tracks of syndicate companies above 
named is done by the city’s contractor under its super- 
vision, and the cost is defrayed out of the company's 
deposit made for the purpose; the Capital Traction Co. 
does its work under arrangement with its own contrac- 
tor. The width of track paving is fixed by charters and 


is the same as respects all roads, the character of paving 
as a rule conforming to that of the roadway. (For the 
Capital Ry. Co. the space between rails and tracks, and 
2 ft. outside is required to be kept in repair.) 

The style of rail used is fixed by law, which requires 
inside of city limits a flat grooved rail laid even with 
the surface of the roadway, so as not to present obstruc- 
tion to vehicles; while a tee rail of approved pattern i; 
allowed outside of city limits. All railways operating in 
the city employ the underground electric system, the use 
of the overhead trolley being prohibited except on the 
suburban roads, which use this system. Little trouble 
has been caused by electrolysis from the roads using the 
single trolley. Inside the fire limits an underground 
trolley with metallic circuit is allowed; outside the fire 
limits all newly built roads are required to have the 
overhead trolley without the grounded return. 

The commissioners’ (city’s) relations with the companies 
are defined by their charters and by regulations framed 
thereunder and under general laws of Congress, which is 
the law-making body of the municipality and takes the 
place of the legislatures of the States. 


TORONTO, CANADA.—The lines are all owned 
by the Toronto Ry. Co., which has a 20-year 
franchise, expiring in 1911. The company is re- 
quired to pay to the city $800 per annum (pay- 
able quarterly) per mile of single track, and 
also to pay a percentage on its annual gross re- 
ceipts as follows: 8% on gross receipts up to 
$1,000,000, between $1,000,000 and $1,500,000. 
12% to $2,000,000, 15 to $3,000,000, and 20% 
on all gross receipts over $5,000,000. 

There are 265.26 miles of streets and 92.94 miles 
of single track and curves. The gage of tracks 
is specified as 4 ft. 11 ins., and the position and 
style of rail to be used and other works must be 
submitted to and approved in writing by the City 
Engineer. The rail now being used is a {-ib. 
girder rail. The city does all paving, cleaning 
and sprinkling of streets, but the company is re- 
quired to remove snow, as follows: 

If the fall of snow is less than 6 ins. at any one time, 
the company must remove the same from the tracks and 
spaces here.nafter defined, and shall, if the city engineer 
so directs, evenly spread the snow on the adjoining por- 
tions of the roadway; but, should the quantity of snow or 
ice, etc., at any time exceed 6 ins. in depth, the whole 
space occupied as track allowances (viz., for double 
tracks, 16 ft. 6 ins., and for single tracks, 8 ft. 3 ins.) 
shall, if the city engineer so directs, be at once cleared 
of snow and ice, and the said material removed and de- 
posited at such point or points on or off the street as 
may be ordered by the City Engineer. 

There has not been much trouble from elec- 
trolysis, but one or two cases have been brought 
to tne notice of the company. The company’s 
relations. with the city authorities are under the 
ecntrvel of the City Engineer, Mr. C. H. Rust. 

WINNIPEG, CANADA.—The lines are. all 
owned by the Winnipeg Electric St. Ry. Co., 
whose tracks occupy ‘*}1 miles of streets, and 
which makes an annual statement to the city of 
its gross receipts. The company is required to 
pave a width of 8 ft. for single track, or 17 ft. 
for double track. A proportion of the repairs is 
also charged to the company, the repairs being 
done by the company or by the city on the com 
pany’s account. The track construction and pav- 
ing must be satisfactory to the City Engineer: 
street cleaning and sprinkling are done by the 
city. The present track construction comprises 
te> rails on ties laid in concrete. There is trouble 
frcm electrolysis, and the remedies applied are 
return wiring and bonding, but these are not 
satisfactory. The City Engineer, Mr. H. N. Rut- 
tan, has control over the relations between the 
city and the company, to see that the charter 
rrovisions are carried out. 


SOME DETAILS OF CITY BRIDGES.* 

By Willis Whited,j Assoc. M. Am. Soc. C. E. 

City bridge floors should, wherever practicable, be 
paved, if the traffic is heavy enough to justify it. Plank 
floors are expensive to keep in repair, besides being 
rough and unsightly after they are somewhat worn; 
they are also apt to break through and injure horses’ 
legs. A durable, cheap floor consists of reinforced con- 


*Extract from a paper read before the Engineers’ 
Society of Western Pennsylvania, and printed in the 
society’s Proceedings for February, 1906. 

+Assistant Engineer, Department of Public Works, 
Pittsburg, Pa. 


crete slabs placed on the stringers, or 
covered with asphalt paving. This ix 
than plank floor, and rather more expe 

cost of maintenance is so much less th 

run it is more economical. It has the furt i 
that it is water proof and prevents the dra 

roadway, which is quite corrosive. fro; 

steelwork beneath. Other good methods o; 

floors are by buckled plates, and by beam 
flat plates; these, like the reinforced con 
be covered with any suitable paving; they 
better support for street rails if they are 
plank floor is used, white oak or yellow pin: 
joists. The flooring may be laid in two thi 
the traffic is very heavy; the plank rots 
but is not so apt to break through. If ths 

a single thickness of plank is better a 
should not generally be more than about s 
have so far been able to find no wood te 
white oak for this purpose. Good white 

is becoming very scarce in this part of th: 

For paving, asphalt can be used if there 
ear tracks and the grade does not exceed 4 
the traffic is heavy enough to keep the as; 
order. Asphalt being only 3 ins. thick is 
any other paving. Some varieties of aspha 
no binder are only 2 ins. thick (the binde: 
thick). If asphalt paving is used where th: 
car tracks it is generally best to put a 
blocks on each side of the rails. Where {} 
ceeds 4 or 5% and the traffic is very heavy, 
is, perhaps, the only suitable material. Where t 
light, brick may be used. Wood blocks, whi 
ter if creosoted, make an excellent pavement 
grade is not too heavy; they are much light: 
or stone and about as durable. They will 
heavy traffic and can be used next to street 4 
these pavements should be laid on concreté 
which may be reinforced if required to be |a 
Masonry bridges shoull, of course, be paved ¢} 
ordinary streets. 

The sidewalks may be built of white oak plank w! 
should be laid crosswise of the bridge and about ‘ 
apart, and sheuld be dressel to uniform thickn: 
the spaces between them are wider than \4-in. people oa 
see through them to the ground or water bene sh ant 
some nervous people cannot bear that. If the plank 
laid lengthwise it is almost impossible to whee! a | 
carriage across the bridge; besides, the end 
people stumble uver them. Cement is the bet materia 
for sidewalks with which I am acquainted. |! can t 
laid as reinforced concrete slabs faced with mor! 
buckled plates. Asphalt was formerly much used but 
is not so durable as cement, costs about as much. and 
if any steel work comes up through it contra iwa 
from it, leaving a place where damp dust lode 
corrodes the steel work very rapidly. Cement, o 
contrary, adheres closely to the steel and prot: 
corrosion. If plank sidewalks are laid, it is we! 
tect the curbs with steel angles, about 4 4 " 
with the 3-in. leg turned down to form the curb and th 
4-in. leg horizontal on top of the sidewalk plank, and 
secured to it by %-in. lag screws about 2 ff! apart 
through the horizontal leg only. If they pa throug 
the vertical leg, it is very difficult to get the curb ang 


ero 
son 


loose to permit the putting in of new sidewalk plink 
owing to the fact that the screws rus! firmly the 
oak plank in a short time. If the sidewalk is of comen! 
which seldcm occurs except where the roadway rived 
cement curb is almost always the best It ird 


ever necessary to face it with steel. 

It is very important to thoroughly drain the -) 
of masonry bridges, especially where they 0 we 
streets. They should be drained by means of |) 
ing down through the piers into sewers. The bicking 
of the arches should be made thoroughly water pro! 
preferably by a coating of strong cement mortar, aspas 
is not durab!e in such places, and any leikage or drav 
age through the haunches of an arch prolu. dirty 
icicles in the winter, and unsightly ons 
summer. 4 

The railing of a bridge should be of sufficien' heigh! 
for protection but not so high but that a person 
readily see over it. It is sometimes well to line i 
considerably inwards at the top to prevent children from 
climbing over it, or it may be well to make (): body of 
the railing of vertical parallel bars for the sate reason 
There should be no openings larger than abou! 6 in 
wide, otherwise small children might cra» through 
If a stone railing is built the same rule sho be ob 
served as to openings, and the projecting co at the 
top will prevent children climbing over it inside 
should be dressed so as not to injure the hing 
pedestrians; it is well to finish the top wi! 
about 30° so boys cannot walk on it. Al! igs ” 
course, should be of tasteful design, and no! 
also look substantial. Although very ofte! 
seldom necessary to put a.railing on the « 
principal service there*generally is to furnis 
place for loafers, 
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Now that Gatun appears to be definitely 
adopted as the site of a dam across the Chagres 
valley to create an inland lake for a high level 
canal at Panama, it is of some interest to know 
who may be considered as the first engineer to 
suggest this site. It appears, from the Report 
of the Board of Consulting Engineers, that one 
of the many plans proposed at the International 
Scientific Congress at Paris in 1879 involved a 
dam at Gatun; but in the United States, Mr. 
Chas. D. Ward, M. Am. Soc. C. E., in a dis- 
cussion before the American Society of Civil 
Engineers in 1880, appears to have made the 
original suggestion of a dam at Gatun. Con- 
cerning this project, the late Ashbel Welch, Past- 
President Am. Soc. C. E., in the same discussion 
in 1880 on De Lesseps’ sea level plan, referring 
to Mr. Ward’s proposal for a Gatun dam, said: 
The first thought of an American canal and river en- 
gineer, on looking at M. de Lesseps’ raised map, is to 
convert the valley of the lower Chagres into an arti- 
ficial lake, some 20 miles long, by a dam across the 
valley at or near the point where the proposed canal 
strikes it a few miles from Colon, such as was advo- 
cated by Mr. C. D. Ward. 

To avoid the expensive, dangerous and tedious canal 
proposed by M. de Lesseps, I would make such an arti- 
ficial lake; its surface, say 80 ft. or more higher than 
the ocean, which, if M. de Lesseps’ raised map is at all 
correct, would give a ship canal 40 or 50 ft. deep, and 
more than a quarter of a mile wide in the narrowest 
place. I hear the objection that the Chagres is a crooked 
Stream, and couiu not be navigated by long ships. That 
is quite true. Of course, I would not merely slack- 
water the rirer. But the valley is direct, without sharp 
‘urns, and the ship channel would occupy the whole of 
that valley, not the mere bed of the stream that mean- 
ders through it. ‘ 

M. de Lesseps estimates the cost of his canal at $168,- 
00,000. Most canals that I ever knew, or knew about, 
very much more than the estimate. They 
cannot be estimated as railroads can, there are so many 
uncertain and unforeseen items, especially the very 
item of pumping, and others arising from the 
work being so low down in or under the bottoms of the 
valley The Suez Canal, I understood, cost double the 


1 should add 50% to the estimate named, 
Making it $250,000,000. 


have cost 


heavy 


estimate 


The locks and dam would save nearly all the artificial 
-— “ome of it through rock cut for 20 miles along the 
a ' would diminish the average deep cut, 7 miles 
ons . | 180 ft. to 100 ft. deep, and decrease the cost 
cs ‘ of the work a good deal. I suppose it wilb 
aarary questioned that the cost on the plan I pro- 
sadn 1 be 40% less than the thorough cut, that is, 
rig ag “. T would not, in any case, dispense with 
ae a \d reservoir to hold back the storm waters of 
Chagres. 

It 


cxtremely interesting to see how closely 


those off-hand estimates of Mr. Welch, made 
more than a quarter century ago, correspond 
with the latest detailed figures for the sea-level 


‘and lock projects at Panama. 


Mr. Ward appears to have still retained his 
interest in the canal project, and in 1904, in a 
paper before the American Society of Civil En- 
gineers, he again brought forward his plan for 
a dam at Gatun in connection with a lock canal 
project. 

The topography at Gatun and the possibility 
of locating a dam there appears to have attracted 
the attention independently of Major Cassius E. 
Gillette, who was stationed at the Isthmus dur- 
ing the interval between the departure of the 
French authorities and the taking over of the 
works by the Walker Commission of 1904. Major 
Gillette’s plan for a lock canal with a dam at 
Gatun was published in our issue of July 27 last. 

Finally Mr. John F. Stevens, who arrived on 
the Isthmus as Chief Engineer at about that 
time, said in his testimony before the Senate 
Committee on Jan. 23: 

The first time I went over the canal route I could see 
the force of the argument very readily about taking care 
of the Chagres River. I had understood from various 
writings that Bohio was the lowest point in the valley 
where the dam could be built. The first thing that oc- 
curred to me was: Is it a fact or is it an assumption? 
And on my way down I noted the narrow place in the 
valley at Gatun. I immediately asked some of my 
assistants why Bohio had been chosen for a dam-site 
instead of Gatun. They said the foundations at Bohio 
were better than at Gatun. I found, however, that 
there were no borings at Gatun, and that they did not 
know anything about it and I commenced to get ready to 
find out. About that time the Consulting Board cabled 
down instructions to go on with borings at Gatun—just 
what I was preparing to do—with the result that we 
have explained, that in the opinion of everyone, I think, 
Gatun has proved to be the better site. 

A very interesting point brought out by Mr. 
Stevens, in his testimony before the Senate Com- 
mittee, relates to the prospect of a better loca- 
tion for the regulating spillway from Lake Gatun 
than that proposed in the minority report, which 
we published last week. As our readers will re- 
member, the present plan is to build a concrete 
spillway 800 ft. long with Stoney gates, as a 
part of the main dam. Mr. Stevens states that 
a recent reconnaissance up the Trinidad River 
(see map on p. 202 of our issue of Feb. 22) has 
shown a depression or pass in the hills only 27 
ft. higher than the level of the future Lake 
Gatun. If the material there proves to be rock, 
as is expected, it will be easy and economical to 
locate here the spillway and regulating works 
by which the surplus waters of Lake Gatun will 
be discharged over the divide to the Atlantic. 
This will further simplify and economize the 
work of constructing the Gatun dam. 

We note with interest that one of our technical 
contemporaries has embarked in a zealous cru- 
sade to discredit the plans for a lock canal at 
Panama, While it has failed thus far to print 
anything more than a brief summary of the 
minority report recommending the lock canal, it 
has devoted considerable space to its own argu- 
ments against the lock plan and in favor of the 
sea level plan. 

So far as can be seen at present, the sea level 
plan appears to be, in the parlance of the day, 
“a dead one.” None of the real friends of the 
canal in Congress appear to have any disposition 
to question or criticise the wise decision of the 
Canal Commission and the Executive adopting 
the lock canal. There is, however, still a chance, 
of course, that the interests which have long 
fought against any canal may take up the cud- 
gels for the sea level plan, in the hope thus to 
postpone its completion to the far distant and 
uncertain future, and possibly to cause the ulti- 
mate abandonment of the work. 

Our contemporary’s arguments, for the most 
part, are mere threshing over old straw, and 
relate to matters so fully and authoritatively ex- 
plained in the minority report that it would be a 
waste of space to notice them here. There are, 
however, two questions which it brings forward 
that have not been fully covered hitherto; and 
since they are questions which may have oc- 


curred also to some of our readers, we may 
properly discuss them here 

The first of these questions relates to the possi- 
ble shoaling of the navigation channel in Lake 
Gatun by the sediment brought in by the tribu- 
tary streams. Our contemporary says: “It is 
to be anticipated that troublesome shoalings, 
perhaps to a large extent, would take place in 
the vicinity of Obispo in consequence of this 
action.” 

Let us see, now, What may be reasonably 
“anticipated” as to the encroachment of silt on 
the navigation channel in Lake Gatun. If the 
reader will turn to the map of the lock éanal, on 
page 202 of our issue of Feb. 22, he will see that 
all the streams that discharge into it are backed 
up far toward their headwaters, and, except the 
upper Chagres, not one has a flood discharge 
large enough to ever bring down sediment to the 
deep water in the center of the lake, where the 
sailing channel is located. We can confine our 
attention, therefore, to the Chagres alone. As 
seen by the map, the Gatun dam will back up 
the Chagres River nearly to Alhajuela, some 
eight miles away from the canal line. For four 
or five miles of this distance this arm of Lake 
Gatun will be a third of a mile to a mile in 
width; and even when the greatest recorded floods 
of the Chagres occur, there can be only a slow 
current in this long bay. Further, the Chagres 
and its tributaries coming into this bay are clear 
water streams of quick slope and their valleys 
have been swept clean of fine material by the 
floods of past eras. The coarse sand and gravel 
which are carried down by the upper Chagres in 
its floods will all be deposited near the upper end 
of the long bay extending from Alhajuela nearly 
to Gamboa. Practically no sediment of any con- 
sequence can come down as far as the canal line, 
for there will not be sufficient velocity to trans- 
port it. 


In comparison with the ample provision which 
Lake Gatun furnishes for the sediment brought 
into it, we may contrast the proposition of the 
sea level projectors to permit a _ considerable 
nun.ber of streams, some of them with flood dis- 
charges of nearly 4,000 cu. ft. per second, to dis- 
charge directly into the canal and deposit all 
their sediment in the navigation channel, 150 ft. 
in width! The majority report frankly admitted 
that the maintenance of the channel would re- 
quire dredging to remove these silt contributions. 

So much for the silt question. Now for the 
other. Our contemporary sagely remarks that 
it has “endeavored to inform itself as thoroughly 
as possible regarding all features of this great 
canal problem.” It then proceeds to criticise 
Messrs. Stearns, Noble et als. for their estimate 
of the cost of the lands which will be submerged 
by the future Lake Gatun. In place of that esti- 
mate of $7.70 per acre, our contemporary pre- 
sents its own estimate of $250 to $1,000 per acre 
for the land submerged, or a total of “not less 
than $18,000,000 or $20,000,000 for the submerged 
land of the terminal lakes.” 

Now, we cannot pretend to any first-hand 
knowledge, even of the Poultney Bigelow order, 
as to the value per acre of Panama land. We 
have chanced to run across, however, an interest- 
ing bit of conversation in the examination of 
Chief Engineer Stevens by the Senate committee 
which bears directly upon the subject, and we 
print it verbatim, as follows: 


SENATOR SIMMONS.—Mr. Stevens, I understood you 
to say that the Gatun lake would flood about 118 
sq. miles of territory. That would involve, of course, 
flooding a large amount of territory outside of the Canal 
Zone? 

MR. STEVENS.—Yes, sir. 

SENATOR SIMMONS.—AIll of that would have to be 
paid for by the Government? ‘ 

MR. STEVENS.—Yes, sir; the minority report con- 
tains an estimate of that. What I am about to state is 
altogether a coincidence, because, you understand, [ 
knew nothing about either of these reports. In a gen- 
eral way I knew that the newspapers said that there 
was a division in the board; but in my spare time from 
my other duties I gave considerable time and interest 
to this matter, and that idea was one of the first that 
occurred to me—whether the plan for a big dam at 
Gatun would not flood so much valuable territory, mil- 
lions and millions of dollars’ worth of property, as to be 
out of the question. 


— 
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But taking the Zone map, and taking the United States 
ownership, and including the Panama Railroad owner- 
ship, I figured that putting the value of the land as high 
as I possibly could, stretching my conscience to that 
extent (mind you, if I were buying there I would not 
pay any such prices) it would be necessary to acquire 
not to exceed $300,000 worth of privately owned tracts; 
and I find that the minority report have the same fig- 
ures, although how they arrived at them I do not know. 

SENATOR MORGAN.—I would like to remark that the 
treaty, as I understand it, settles all these questions by 
fixing the value of all property that is condemned at 
its value before the improvements were commenced. 

SENATOR HOPKINS.—Yes; the treaty protects us in 
that respect. 

SENATOR MORGAN.—Yes. That sum, of course, is a 
mere bagatelle. 

SENATOR HOPKINS.—Well, Senator Simmons, as I 
understand what the treaty provides, it is this: Taking 
the amount of territory outside of the Zone that will be 
flooded, in determining the value of that territory be- 
tween our Government and the Panama Government, 
the vaiue of that land before this canal is touched is 
the value that will be fixed upon. We pay for it on a 
valuation prior to any improvements at all. As Mr. 
Stevens has said, we have the estimate both of him- 
self and of the minority that it will be about $300,000, 
which is a mere bagatelle when you consider the other 
expenditures, 

THE CHAIRMAN.—If you saw the conditions down 
there you would think Mr. Stevens’s estimate was large 
enough. 

MR. STEVENS.—The greater part of the land is a 
marsh. I do not believe that to-day there is on the 
Canal Zone, outside of the little towns and the railroad 
right-of-way, the equivalent of two square miles of 
cleared land. 

SENATOR SIMMONS.—Mr. Stevens, I want to ask you 
this question: Beyond the flood line of this lake is there 
any settlement? Would there be any settlements out 
there? 

MR. STEVENS.—There are none now, unless you go 
up the streams. I imagine there are some there. I 
never have been away up very many of them. 

SENATOR GORMAN.—Mr. Stevens, I see that the mi- 
nority report states that the 118 square miles of lake 
surface, on their lock plan, will require acquisitions of 
20,480 acres of private ownership, and that the average 
cost of the land will be $7.70 an acre. 

MR. STEVENS.—Yes. 

SENATOR GORMAN.—That is rather insignificant. 
You would be compelled, according to this statement, to 
purchase land in either case—with either a lock or a sea- 
level canal. 


In view of the facts and figures above set forth, 
we would mildly suggest that our esteemed con- 
temporary go and inform itself some more. 


An unusual argument for reinforced concrete 
as a structural material is presented in the 
notable example of hotel construction which we 
present in this issue. Here was a building which 
might as readily have been designed in steel and 
tile, and which, if so designed, would have been 
equally as cheap and fire-resisting and equally 
as rapid in construction in all probability as it 
has proved to be designed in reinforced concrete 
and tile, but which was designed in the latter 
material, partially at least, because it could be 
put in place without noise. If a steelwork frame 
had been chosen, riveting would have been neces- 
sary, and the sound of the riveter, it was feared, 
would drive away the fashionable guests of the 
adjacent hotel. It is safe to assume, however, that 
had the design adopted been unable to compete 
with steel and tile in economy, fireproofness and 
rapidity of construction, it would never have been 
used, despite its freedom from noise during con- 
struction. This is a fact that it is quite as well 
worth while to keep in mind as it is to note the 
less familiar one of noijselessness. It was be- 
cause the concrete and tile construction com- 
pared favorably in the more important qualities 
mentioned, besides being comparatively noiseless 
in erection, that it was chosen. 

If, as was the case in the work described, this 
combination construction of reinforced concrete 
and tile can be counted upon generally to com- 
pete on even terms with the fireproofed steel 
frame construction, it would appear that archi- 
tects have in it a type of construction that pos- 
sesses substantial merit. By the combination of 
ornamental terra cotta blocks and plain wall tile, 
the builder secures a wall construction that is 
weatherproof and soundproof to a remarkable de- 
gree that is exceptionally light in weight and 


that lends itself freely to decorative designs, and 
by the combination of reinforced concrete and 
hollow tile he has a floor construction that is 
notably strong and light in weight and that re- 
duces the expense for forms to a minimum as 
compared with straight reinforced concrete slab 
and girder construction. In the matter of forms 
particularly the saving over straight reinforced 
concrete construction is worthy of special note. 
Curtain wall forms are, of course, altogether 
eliminated; and in the floor forms there is a 
substantial saving in material and labor, due, 
first, to the smaller number of girder forms re- 
quired, and, second, to the simplification of the 
slab forms. 

A rather notable feature of the work described 
is the roof construction; in this there was con- 
siderable variety of design and some particularly 
interesting dome work. Until recently, American 
practice has presented comparatively few ex- 
amples of roof work of the more complex forms 
in reinforced concrete; most of the buildings 
erected in this material have been shops and 
factories or city business blocks, in which simple 
flat roofs sufficed. These involve no feature of 
design or construction different from ordinary 
slab and girder floor work. With European ex- 
perience before them, very few engineers can 
have had much doubt that reinforced concrete 
would work out satisfactorily for more complex 
architectural roof forms; but their confidence in 
the truth of this fact must certainly be in- 
creased to the advantage of the art by such ex- 
amples of actual construction as are furnished 
by the roof work of the Marlborough Hotel an- 
nex and of the Naval Academy chapel building, 
described in our issue of July 13, 1905. 

There is at the present time no general or defi- 
nite policy governing the relations between mu- 
nicipalities and street railway companies, but 
there is a very decided tendency towards enforc- 
ing the rights of the former (as owners of the 
streets) to a much greater extent than has been 
done in the past. The old idea has been pretty 
well exploded that the city should give away 
valuable franchise rights in perpetuity to a com- 
pany which would give nothing in return ex- 
cept the establishment of rapid transit fa- 
cilities, and with no provision for a _ future 
revision of the terms of the franchise under 
changed conditions. The recognition of the fact 
that the people have rights which have been ab- 
rogated by their representatives in the past is 
now giving rise to a strong movement in favor of 
revising the existing franchises on a more equita- 
ble basis, and the companies are being compelled 
to accept the revision, although not without a 
stubborn fight and an endeavor to effect at least a 
compromise. It is not improbable that in some 
cases the public has gone to the extreme and has 
had the “punishment” of the companies in view 
rather than the mere establishing of more equita- 
ble relations. For this, however, the companies 
must in some cases be largely held responsible, 
owing to their disregard of public rights and to 
derelictions in the way of poor service, neglect of 
street repairs, etc. In many cases, also, there 
has been an unnecessarily arbitrary attitude on 
the part of either the company or the municipal 
authorities, resulting in friction between them 
and in inharmonious relations which cannot con- 
duce to public benefit or convenience. On another 
page we present information as to the conditions 
existing in a number of cities, and this may be 
read with interest in view of the present tendency 
towards revising the rights and privileges of pub- 
lic service companies. 


It is an almost universal practice to require 
street railway companies to pave and maintain 
the paving between and for from 12 to 24 ins. out- 
side of the rails and tracks, but it is not so uni- 
versal to require the use of the same paving as is 
laid on the rest of the street. The cities of Phila- 
delphia and San Francisco, however, are excep- 
tional in requiring the companies to pave the full 
width of the streets between the curb lines. 
Of 20 cities having a population of over 200,000, 
14 require the companies to do this street paving 
and repairing (including the two cities above men- 


tioned); in two cities some lines are re 
are not required to do this work, and sa 
the practice is indefinite or not unir 
cities (including some of the smalle: 
require the companies to perform th 

does not require it and two and four 

or indefinite practice as above. Twe! 
port that they exercise control over 

rail and track construction, but in ; 
majority of these cases the street r 

pany submits its plans, which are ap; 
haps with some modification) by the 
authorities. 


> 


The resignation of Major C. E. G fr 
the Corps of Engineers is to be reg; fr 
one point of view, for that body of 
needs just such men as he, who cor 
professional attainments with the 
ability and experience to successfully 
large responsibilities. Under the circu 
however, we are inclined to think tha: 
mediate needs of the City of brotherly |). -—ang 
corrupt politics—are enough greater tha: ose of 
the United States to entirely justify Mjor Gi- 
lette in choosing the work there as 2 mat- 
ter of duty. Had Congress seen fit to grant 
him permission for a longer leave of absence 
from the corps, he might have set matters right 
in Philadelphia without resigning his commission 
as was once done by another distinguished of- 
ficer of the Corps of Engineers, the late Gen 
Wm. Ludlow. There are, however, powerful fn- 
terests in Philadelphia, with political influence 
extending as far as Washington, who preferred 
to have almost any other engineer than Gillette 
in charge of the Philadelphia work, and were 
probably responsible for the refusal of further 
leave of absence. 

In commenting on the resignation, the “New 
York Times” remarks that the country is in- 
debted to Major Gillette, rather than he to the 
country, and there can be no question, there- 
fore, of his right to resign. To that statement 
we can give hearty approval. No one who did 
not follow in detail the exposure and conviction 
of Oberlin M.* Carter can fully appreciate the 
heroic work that Major Gillette did eight years 
ago in bringing to justice as corrupt a set of ras- 
cals as ever conspired to loot the Treasury. It 
was quite as dirty and dangerous a task as 
swimming a muddy river under fire from the 
enemy and carried none of the rewards which 
accompanied the latter feat; but it lay in the line 
of duty and came in the day’s work, and Gillette 
performed it with a fidelity and thoroughness 
which should long serve as an inspiring example 
to the whole engineering profession. 

The task before him in his present position fs 
in many respects quite as difficult and danger- 
ous as that which he tackled at Savannah eight 
years ago, and it is to be hoped that he may 
have the support in its performance of all parties 
in Philadelphia who stand for honorable and 
honest municipal government. 
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THREE-CYLINDER COMPOUND LOCOMOTIVES IN 


ENGLAND. 
The three-cylinder type of compond locomotive 
has been experimented with by a number of 
European railways, but it has never ye! come 


into extensive use, except in the case of the 
London & Northwestern Ry. (England), and that 
road has now practically abandoned it, for rea- 


sons noted below. The cylinder arrangements 
in these designs have differed materially, some 
have had one and others two high-pressure cylin- 
ders, and the cylinders are connected ‘» either 


one or two axles. The advantages of the three 
cylinder type over the two-cylinder type are that 


it allows of a greater ratio of the cylinder vol- 
umes than is possible with the latter, hile it 
gives a more uniform turning moment or tative 
power. Its advantage over the four--’!inder 
type with four cranks is that there is ! inside 
mechanism and consequently a little le:: eight 
with more room between the frames, pwing 


for larger bearings and giving greater — 
bility with a less number of parts. VW" ® -e 
may be of some practical advantage, ''s 
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Mare 1906. 
seem to be very great, in view of 


pagal results obtained with several hun- 


_cylinder engines having two inside 
th the necessary valve mechanism. 
ree cylinders have the same point 
is estimated that approximately 60% 
vill be done by the low-pressure en- 

one or two low-pressure cylinders 


ae ‘ut the proportion may be varied 
qos oo the cut-off of the high and low- 
can be adjusted independently. 
ni ris Exhibition of 1889 the Northern 
Ry. 0 ce exhibited a mogul (2-6-0) three- 


»pound having one inside high-pres- 
so v9 outside low-pressure cylinders, all 


sure 


nee ‘o the middle driving axle. The two 
need . cranks were set at right angles to 
each and the high-pressure crank was at 
135 W them. Three-cylinder compounds of 
the ten-wheel type (4-6-0) for the Gotthard Ry., 
in 1805, had a similar arrangement of cylinders, 
put the inside cylinder drove the first axle and 


the outside cylinders drove the second axle, the 
three cranks being set at 120° (Engineering 
News, Sept. 12, 1895). Several other European 
railways have at different times built experi- 
three-cylinder compound locomotives with 
rrangements of cylinders. 


mental 
various a 

A Webb (English) engine was exhibited at the 
Chicago Exhibition in 1893 (Engineering News, 
sept. 28, 1893) and one of the notable loco- 
motives at the St. Louis Exhibition in 1904 was 
a German engine of special design (4-4-0), hav- 
ing three cylinders 20% x 24% ins. (Engineering 
News, Sept. 15, 1904). The high pressure (inside) 
evlinder was connected to the first driving axle, 
while the two low-pressure (outside) cylinders 
were connected to the second axle, the wheels 
being connected by coupling rods in the usual 
way. The two outside cranks were set parallel 
with each other and at 90° with the one inside 
crank. The coupling rod cranks on either side 
were at 90° with those on the _ opposite 
side, and at 45° with their respective out- 
side driving cranks. The driving wheels were 
865% ins. diameter, and the weight was 195,800 
ibs, with 74,800 lbs. on the driving wheels. This 
rather exceptional engine was one of two pur- 
chased by the Prussian State Railways for special 
high-speed service between Berlin and Hamburg; 
they were designed to haul trains of 180 tons at 
an average speed of 80% miles an hour (includ- 
ing stops), and to attain a maximum speed of 
%3 miles an hour with lighter trains. 


Three English railways are now experimenting 
with three-cylinder compounds for fast passenger 
service. On the Northeastern Ry. and the Mid- 
land Ry. (Engineering News, Aug. 1, 1901, and 
May 12, 1904) the engines are of the Ameri- 
can type (4-4-0), with an inside high-pres- 
sure cylinder and two outside low-pressure 
cylinders, all connected to the first driving 
axle; the wheels, of course, are coupled. 
The Northeastern Ry. engines have an inside 
cylinder 19 x 26 ins. and two outside cylinders 
-) x 244 ins. This use of different lengths of 
stroke is very unusual; the cranks are set as in 
the engine of the Northern Ry. of France, already 
mentioned. The Midland Ry. engines have cylin- 
ders 19 x 26 ins. and 21 x 26 ins., with driving 
wheels St ins. diameter. The latest line to take 
up the three-cylinder compound is the Great Cen- 
tral Ry., which has applied it to an engine of the 
Atlantic type (4-4-2), as noted in another column. 
This road, however, has adopted a cylinder ar- 
rangement similar to that’of the German loco- 
motive mentioned above, but the cylinder dimen- 
sions are not uniform, as in the latter. The in- 
side high-pressure cylinder (19 x 26 ins.) drives 
the first, while the two outside low-pressure 
cylinders (21 x 26 ins.) drive the second driving 


ave TI © wheels are smaller than in either of 
the other engines, being 81 ins. diameter, and 
‘hey are connected by coupling rods. The en- 
gine weig 


: hs 71 gross tons, of which 37 tons are 
on the four driving wheels. No figures are as 


ve rTatlah? 

} t avail e in regard to the performance or the 
Pong e and running expenses of these three 
aesigns 


/mpounds as compared with the prac- 


‘ically identical simple engines in the same ser- 


vice, but they are said to be giving very favor- 
able results. 

Advantages are claimed for the two different 
plans of connecting the cylinders to one axle or 
to two axles, but the arguments seem to be in 
favor of the latter plan, especially in connection 
with the balancing and distribution of stresses. 
These arguments are also supported by the suc- 
cessful performance of some 2,000 four-cylinder 
balanced (or four-crank) compounds in Europe, 
which distribute the power through two axles 
instead of concentrating it upon one single axle 
and relying on the coupling rods for the trans- 
mission of power to the second axle. 

In Mr. F. W. Webb's three-cylinder system two 
outside high-pressure cylinders drove the rear 
axle, while a single inside low-pressure cylinder 
drove the first axle, but a distinctive and 
peculiar feature of the Webb three-cylin- 
der compound was the omission of coupling 
rods to connect the wheels driven by the high 
and low-pressure cylinders. This independence 
of the high and low-pressure engines was intro- 
duced even in freight engines having three driv- 
ing axles, the rear wheels being coupled to the 
middle wheels, while there were no coupling rods 
between the front and middle wheels. This 
peculiarity seems to have been largely responsible 
for the unsatisfactory performance so persistently 
reported, and it has always been a disputed ques- 
tion as to what would have been the effect of 
fitting coupling rods to these engines. 

The extensive use of Mr. Webb’s compound 
locomotives on the London & Northwestern Ry. 
is an important feature in locomotive history, 
but there has always been some uncertainty ds 
to their actual service economy; that is to say, 
in work done as well as in mere fuel consump- 
tion. This is really the prime test of any loco- 
motive. A great deal has been written about 
them and they have some very high performance 
records to their credit, but little is definitely 
known from impartial and competent sources as 
to their fuel consumption under load, the repairs 
required, or the cost of maintenance and repairs 
in relation to similar items for comparable simple 
engines in the same service. In reliability and in 
capacity for meeting unusual demands for power, 
these compounds are reported to have been in- 
ferior to the simple engines. One of these Webb 
three-cylinder compounds (of the 2-4-0 class) was 
imported in 1889 by the Pennsylvania R R. (En- 
gineering News, Jan. 26, 1889) and in Wood's & 
Barnes’ ‘“‘Compound Locomotives” there is the 
following statement concerning this engine: 


The results of practical trial with the heavy trains 
used in the United States were satisfactory in economy 
but unsatisfactory in hauling power. It has been found 
difficult to start the ordinary weight of train with this 
engine, owing to the slipping of the driving wheels, 
which were not provided with parallel rods. When the 
trains are light the engine works with the most excel- 
lent economy, and shows a decided saving in fuel. 

It is a rather significant fact that in the two 
years since Mr. Webb retired from the position 
of Superintendent of Motive Power his engines 
have been practically abandoned. In this par- 
ticular respect history has repeated itself, as the 
same fate attended the two-cylinder eompounds 
once extensively employed on the Northeastern 
Ry. When the inventor of the latter, Mr. Wors- 
dell, retired from the road, his successor (and 
brother), the present Superintendent of Motive 
Power, adopted the policy of using all simple en- 
gines, although he is now experimenting on a 
small scale with a three-cylinder compound sys- 
tem, as already noted. In regard to the Webb 
engines on the London & Northwestern Ry., it 
appears from a recent article in ‘“‘The Engineer,” 
of London, that the compound freight engines are 
being converted into simple engines, while of 100 
Webb passenger engines 72 have already been 
broken up and the remaining 28 will go to the 
scrap heap as soon as they are in condition to 
need heavy repairs. The article in question con- 
tinues as follows, pointing out that the disap- 
pearance of these engines is not necessarily an 
argument against the three-cylinder compound 
principle tn general: 

The Webb system, after 20 years’ experience, has un- 
dergone decisive condemnation, mainly on the score of 
its untrustworthiness, but this untrustworthiness is not 


a necessary feature of the three-cylinder plan, but only 
of that particular mode of its application. The London 


& Northwestern three-cylinder compounds were con- 
structed to work practically as two independent engines, 
and were so built that their wheels could not be coupled 
Save at prohibitive cost, even if it had been clearly 
demonstrated that the high and low-pressure engines 
should work synchronously. Probably we shall never 
now know what Mr. Webb's engines could and would 
have done had their driving wheels been coupled, but it is 
undeniable that several of them performed at times work 
so good as to be distinctly remarkable. But the record 
of all the five classes of Webb three-cylinder compounds 
was too often marred by failure of one sort or another, 
particularly in starting, although it might have been sup- 
posed that the high-pressure cylinders would give a 
better starting impetus than would a single one of iden- 
tical cubic dimensions, 


One other point worth noting is the difference 
in the position of the compound locomotive in 
this country and in Europe. Here its design and 
introduction have been mainly in the hands of 
the locomotive builders, while there it has been 
pushed by the mechanical departments of the 
various railways. 
this. In the first place, few American railways 
build their own locomotives, except perhaps some 


There are two reasons for 


of the smaller classes in order to equalize the 
shop work. 
as a number of important railways have estab- 
lished large new shop plants which are intended 
not only for repair work but to build a large 
proportion, if not all, of the new engines re- 
quired. The principal however, seems 
to be the fact that the English or foreign super- 
intendent of motive power has greater authority 
and independence than are accorded to the same 
official on an American railway. Having this 
authority, and having a staff and plant not con- 
fined to repair work, the European mechanical 
officer has greater opportunity to design and build 
and alter engines of special design to meet the 
special conditions of traffic on his own road. It 
is worth noting that practically all the various 
compound locomotives in England have been 
designed by the railway officers and built at their 
own shops. 


This condition is changing somewhat, 


reason, 


LETTERS TO THE EDITOR. 


Vibrations in Large Gates for Deep Reservoirs. 

Sir: This subject, discussed in Engineering News for 
Jan. 11 and referred to in Jan. 25, 1906, seems not yet 
to be conclusively cleared up. If any of the readers 
have actually observed violent vibrations of large gates 
under considerable head, it would be very interesting 
to know where, how the gates were constructed, and 
whether located in a tunnel or outside. 

The observation of a fountain-jet under great head, 
rising through still air, has never revealed to the writer 
any remarkable pulsations in flow. That fluctuations in 
water pressure and the resulting pulsations in velocities, 
especially on great rivers and rivers near lakes, corre 
spond to fluctuations in air pressure explains itself. To 


some extent the inertia and incompressibility of the 
body of water will necessitate such transmission with 
out visible wave action at the place of observation. 

The fact that trembling of dams is liable to be caused 
by a partial vacuum under the jet with interrupted 
access of air has not been disputed and should not be 
surprising. Hence, it appears that vent pipes will help 
to avoid one great and visible cause of the nuisance 
and the remainder of the chattering will probably prove 
harmless, if the same remedy as used for dams is 
plied for gates. 


ap- 


Very respectfully, 
Charles R. Steiner. 
U. S. Geol. Survey, Pathfinder, near Casper, Wyo 
Feb. 4, 1906. 


Concerning Cement in Contact with Wood. 


Sir: I would like to ask if it is an established fact 
that Portland cement mixtures coming in contact with 
wood, such as a wood floor laid over concrete, will cause 
the wood to completely decay [by what is commonly 
called dry rot] in the course of a few years. 

If the above is a fact, what is the result to be of the 
so-called stucco houses where the cement is plastered on 
metal lath, the underside of which rests against the wood 
diagonal bracing, and where it comes in contact with the 
window casings? 

Also, what will be the effect where it is plastered upon 
wood lath, both sides being plastered so that the lath is 
completely encased? 

If the above is true, I should like to know the chemical 
actions causing the decay; lime mortar is supposed to be 
a preservative of wood. 

Thanking you in advance for a reply. 

Very truly yours, 
Walter I. Insley. 

48 Montague Place, Montclair, N. J., Feb. 26, 1906. 
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[It is undoubtedly true that wood not thor- 
oughly seasoned and embedded in concrete may 
be destroyed by dry rot. It does not follow, 
however, that wooden houses covered with ce- 
ment plaster will suffer, for the plaster is only 
in contact with the wood on one side, and the 
plaster on both the interior and exterior is por- 
ous enough as a rule to give fair ventilation to 
the interior space. Besides this, when cement 
mortar is used for plastering, it is almost inva- 
riably mixed with a considerable amount of lime, 
which acts as an antiseptic and preservative. 
On the other hand, it is a fact that the plaster 
coat, by its porosity, will allow moisture to pass 
through to the wood in a driving rain and will 
take some time to dry out. It is quite possible 
that under some circumstances this may promote 
decay. Regarding wood lath, we believe exte- 
rior plaster should never be laid on wood lath, 
as the lath will swell and shrink by alternate 
wetting and drying and will in time loosen the 
plaster.—Ed. ] 
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Some Further Comments on the Austerlitz Bridge. 


Sir: In the communication of Mr. K. A. Miillenhoff on 
the Austerlitz bridge in your issue of Feb. 1, there are 
a few statements made which we believe can stand some 
scrutiny 


Mr. Miillenhoff says: ‘‘I cannot consider it a drawback 
that such arches [with fixed ends] are statically indeter- 
minate systems, for such systems offer no greater dif- 
ficulty to a well trained engineer than any other system.”’ 
Now, had he said that ‘the mathematics of such sys- 
tems offer no greater difficulty,”’ etc., there could, of 
course, be no exception taken, at least with reference 
to the American Engineer, thanks to his magnificent 
technical training (croakers will please také notice), for 
to him mathematical jugglery is an inviting pastime. 
No, it isn’t the computations for stresses, rib shorten- 
ing or deflections that alarm him, for after all these 
form almost an infinitesimal part of all the computations 
on a structure; but what he does balk at and, we trust, 
will always have the common sense to balk at, is the un- 
certainty of his results. Given an unyielding founda- 
tion, non-elastic masonry, perfect shop work, perfect 
engineering instruments, and possibly even a continuous 
girder would be justifiable; but given a pile foundation 
(and the majority of our bridges are so founded), im- 
perfect shop work, imperfect engineering instruments, 
approximate theory, and the American Engineer values 
his sleep too much to recommend a second St. Louis 
bridge despite the excellence of that structure. Further, 
he has the impudence to believe that those structures he 
has built, despite the fact that their stability rarely de- 
pends upon the calculus, are structurally, even if not 
architecturally, fully as stable and economical as the 
calculus bridges of our German friends. 

We imagine that the calculated deflection of 142.3 ins. 
(nearly 12 ft.) for the spandrel three-hinged arch of Fig. 
1 with its span of {S.4 ft. (30 m.) and rise of 13.1 ft. 
(4 m.) would reduce to 5.6 ins. if the printer had put it 
down as millimeters instead of inches, otherwise it is no 
wonder that Mr. Miillenhoff dislikes a bridge that is 
capable of deflecting one-eighth of its span. The lack of 
stiffness in the three-hinged spandrel braced arch is, of 
course, well known. Such a type is better suited to 
light park structures than to railroad bridges. By using 
the three-hinged plate girder type and by making the 
rirder deep and with heavy flanges, however, a rather 
stiff structure will result despite the center pin. The 
main fault with former designs of this type has been 
the shallowness of the girders whose depths should be 
from 3.5 to 4% of the span between end pins for a ratio 
of rise to span of from 1 to 8 to 1 to 10. In such a bridge 
economy of metal will result if the depth of the girder 
is varied with the moments. After erection with a 
center pin, heavy plates can be riveted over the central 
joint, making a two-hinged structure with statically de- 
termined dead stresses The latest example of this 
method is the magnificent Cambridge, Mass., bridge just 
completed 

We do not believe the American Engineer is yet edu- 
eated up to the point necessary for him to discover the 
great beauty of the Worm’s bridge, in which the grace- 
ful arch effect is largely destroyed by the suspended 
floor The horizontal line should be above, not below 
the arch Such a structure looks unnecessarily heavy 
to support a comparatively light roadway. 

B. J. TF. 

Washington, D. C., Feb. 3, 1906. 
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The Kauai Constant-Current Alternating Current Trens- 
mission, with Variable-Speed Water Wheels. 


Sir: I note in the issue of your paper dated Feb. 1, 
1906, page 126, an article entitled ‘‘A Variable Speed 
Water Power Plant with Constant Current Electric 
Transmission at Variable Voltage and Frequency.” In 


the opening paragraph a regret is expressed that details 
of the plant are lacking, which prompts me to submit 
for your consideration the following additional details 
for the better understanding of the plant in question. 

The Makee Sugar Co., of Kauai, H. T., controls a large 
acreage which has heretofore been barren, owing to the 
fact of its being situated above the irrigation canals on 
which the land is dependent for water during the greater 
part of the year. The principal irrigation canal on the 
island, carrying a large volume of water, is situated 
on the other side of the mountain from the ground to be 
irrigated, and at a considerable elevation. There is 
ample water below this land, but it is unavailable for 
lack of means to elevate it to the required height. The 
problem was solved by the application of hydraulic elec- 
tric transmission, using the water from the large canal 
on one side of the mountain to develop power which is 
applied electrically to pumps on the other side, thus 
elevating the water to a sufficient height to irrigate the 
barren land. We have then a condition wherein the 
water of one watershed is the indirect means of irrigat- 
ing the lands of another. 

The water in the main canal is an extremely variable 
quantity, not only from one season to another but at 
different hours of the day; consequently, any transmis- 
sion scheme must provide means for running pumps at 
highest efficiency at varying output, taking into account 
the fluctuation in the initial power due to varying the 
water supply. It is obvious that to accomplish this it 
was necessary to vary the speed of the electrically driven 
pumps in direct proportion to the varying power of the 
water wheels. This was accomplished by synchronous 
motors, which by varying the cycles according to the 
speed of the generator, are enabled to vary their power 
output and speed in the same proportion. This, of 
course, involves a corresponding change of water-wheel 
speed according to the water available, the wheels to run 
faster during the hours of greater water supply, and 
slower as this diminishes. In order to reduce the operat- 
ing expenses to a minimum, an operator is in attendance 
at the generating station only, the resulting operations 
at the pumping plant being automatic. 

The object of a variable speed plant is to obtain a 
variab’e voltage on the transmission line, which, in turn, 
results in a variable speed of induction motors. This 
speed variation secures an output from the pumps driven 
by the induction motors exactly corresponding with the 
power contained in the variabie water which may be 
flowing at any period of time. The station attendant 
always aims to discharge the full amount of water avail- 
able through the nozzles, operating the smallest dia- 
meter water wheel, which consequently runs at a pro- 
portionately higher speed and results in a greater power 
output. This regulation is accomplished at the power 
station some miles distant from the pumping station. 

The hydraulic portion of the work consists of six Pel- 
ton water wheels of different diameters, each wheel 
being fitted with buckets designed for the special con- 
ditions of peripheral speed, water supply and power 
output involved, the static head being 390 ft. Each 
wheel is of such diameter and power capacity as to run 
the generator at the proper speed to correspond with 
the pump output, this being maintained at a maximum 
in accordance with the water used by the wheels. These 
six Pelton wheels are all mounted on the same shaft and 
arranged to run in the same wheel compartment, one at 
a time, the unit being direct connected to a single elec- 
tric generator of 00 KW. capacity. Thus, the largest 
diameter wheel is to drive the generator at 280 r. p. m. 
and use 5 sec.-ft. of water, and the smallest at 450 
r. p. m., using 8 sec.-ft. of water, the intermediate 
wheels running at intermediate speeds and using pro- 
portionate water quantity. Each wheel is suppliel with 
a single stream of water through a nozzle of proper dia- 
meter, and the streams are controlled independently by 
a hydraulic gate operated through a special three-way 
valve. If the supply of water is falling off, as indicated 
to the station operator by gages, he closes the valve of 
the operating wheel and opens that of the next slower 
wheel and vice versa. These changes may occur several 
times a day, but it is always possible to deliver irri- 
gating water to the higher levels in direct proportion 
to the supply water, thus obtaining the maximum daily 
efficiency and insuring the highest returns on invest- 
ment. The variation in water wheel efficiency will be 
extremely slight if working at intermediate speeds be- 
tween those for which the wheels are specifically calcu- 
lated. The use of hydraulic gates for controlling the 
flow of water to each wheel makes the regulation ex- 
tremely simple, and in addition to this method of con- 
trolling there is provided a stream cut-off on each 
nozzle operated from a common rockshaft. This, in 
turn, is controlled by a special device arranged to hold 
at any speed between 450 and 280 r. p. m., depending 
on the position at which the connecting belt may be set 
on cone pulleys. 

The electric power is transmitted over the mountains 
to the pumping station, where synchronous motors are 
direct connected to Riedler pumps working against a 
head of 250 ft. The complete hydraulic equipment was 
furnished by the Pelton Water Wheel Co., of San Fran- 


cisco, through the Allis-Chalmers (Co 
the electrical and pumping ma hinery 
Trusting that the above information wi)! 
to you, I remain, yours truly, 
Edward L. 
Vice-President, The Pelton \ 
San Francisco, Cal., Feb. 13, 1906. 
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Concerning the Design of Grain Elevators 
Storage Bins. 


Sir: Referring to the inquiry of “Civil 
your issue of Jan. 11, in reference to 
stresses in bin structures and your ac: 
torial note: 

The horizontal pressure exerted by any 
granular material stored in a bin, also t)} 
of the weight carried by the bottom and by ' 
or bin columns, may be accurately calculat: 
in the writer's paper, ‘“‘The Pressure of (; x 
Bins,"’ published in your columns Mare) 1 
Having ascertained the pressure and load 
in a properly designed bin may then be ea! 
as little uncertainty as in any other struct 
however, entirely depends upon the design 
cure a safe and economical design requiré 
knowledge of the pressures, distribution of t! 1 
their practical application. 

It is well known that over 75% of the bi: 
built during the past few years of non-combuy 
terials have either partially or totally failed 
decided evidence of weakness due to fundament 
design, and this is largely because the designers } 
failed to recognize the important fact that f; 
area, and ratio of depth to breadth, almost enti; 
trol the pressures; that the pressures increase 
rectly as the diameter; and that the walls ing as 
columns must carry the greater part of the grain load 

I agree with your advice to your correspondent that 
“the best way is to adopt such designs that complicated 
methods of computation involving large uncertainty 
their practical application will not be required.” 
not, however, agree with you when you say that “‘as for 
the stresses in the walls, if circular bins are used, there 
will be nothing but tension in the concrete due to the 
bursting pressure of the grain.’’ A moments considera- 
tion will clearly show that this cannot be true. Since 
grain produces much less pressure than a fluid of the 
same specific gravity, it is obvious that the walls acting 
as columns must carry part of the grain load. In deep 
bins the proportion thus carried by the walls will often 
amount to 85% of the total contents of the bin. The 
tank shell or wall is therefore subjected to a vertical 
compressive stress which in most cases is much greater 
than the tension due to the bursting pressure of the 
grain. In fact, it is quite practicable to build a stand- 
pipe or tank which would be quite safe when filled with 
water and yet fail under grain load. The writer knows 
of a number of steel tank structures which have a fac- 
tor of safety of over 10 against bursting, which actually 
have partially or totally failed by shearing the rivets in 
the horizontal seams due to the excessive vertical load 
in the shell. Circular isolated tanks can, however, be 
made quite safe and the stresses accurately calculated 
but practically they are uneconomical both as to cost 
and space. 

With a view to economy many storage structures have 
been built with the circular tanks joined together and 
the star-shaped interspaces used for storage. This makes 
a structure in which it is impossible to even approxi- 
mately’ calculate the stresses; in fact considering the 
interspaces, we have a bin the walls of which are four 
arches without abutments to resist the arch thrust. Sey- 
eral have failed from this cause, and most of this type 
are unsafe. In fact, circular bins for the storage of 
grain are simply a relic of the exploded fluid pressure 
theory. 

With square bins there is no loss of space; they can 
be supported to the best advantage on columns, forming 
a working story in which cars may be placed for load- 
ing or unloading; the horizontal pressure of the grain 
in bins of moderate and practical size being small, the 
walls do not require great horizontal strength; each cen- 
tral wall forms a partition wall between two bins; and 
it is easy to provide strength to carry the vertical load 
With good design they are the most economica! and best 
meet practical conditions. They can be built of rein 
forced concrete and the strains can be calculated with 
very little uncertainty. 

Many of the square bins that have been bu:!! to date 


in 
in 


I can- 


have been constructed of flat steel plates wi! joints 
rivéted and strengthened by tie-bars. This «‘yle has 
not proved very successful. The flat plates e very 
little stiffness, the deflection is excessive, in ! y cases 


producing permanent*set, and this permanen' t is oie 
versed as the bin on either side of a given ¥ s filled 


or emptied, thus greatly shortening the life of ‘© struc 
ture. The tie-bars are often broken and pu out by 
the frictional load of the moving columns of n when 
the bin is being emptied. The stress in the } ills due 
to the horizontal pressure and deflection of plates, 
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of attachment of tie-bars, com- 
—, avy accumulated vertical load, makes 
on approximately calculate the stresses. 
that the only practical bin de- 

ange capable of exact computation of the 
~~ vare bin with walls constructed of a 
neg dent beams (steel trough-plate sections 


lock-bar between them to form a grain- 
ifficient strength and stiffness to resist 


set on 


on gto n pressures without the aid of tie-bars. 
wall members are rigidly attached be- 
-.embers located at the intersection of the 
— ~y ous bins and forming a bin column of 
to carry the total accumulated loads 
andations. The hopper-shaped bin bot- 


ded from girders which carry this load 
ne. We ts have a bin structure in which there is 
pei -d load carried by the walls, each wall 
ferring its load to the columns in the same 

e» beams carry the floor loads to the columns 

warehouse construction. The functions of 
ey are thus clearly defined and the stresses 
can therefore be ‘accurately computed, 

The designing of grain elevators or storage structures 
.. an engineering specialty requiring knowledge and 
oracticnl experience not usually possessed by engineers 
‘. general practice, and one into which practical con- 
siderations enter so largely that I would recommend 
“Civil Engineer’ to study the problem very thoroughly 
before undertaking the design of this class of structure. 

Yours truly, 
J. A. Jamieson, M. Am. Soc, C. E. 

Board of Trade Bldg., Montreal, Can., Feb. 6, 1906. 

{Our comments attached to the letter of Feb. 
ll were unfortunately too concise to be alto- 
wether accurate. The letter of our correspondent 
signed “Civil Engineer’ appeared to refer to the 
jiffculties of computing stresses in flat plates of 
rectangular or irregular shape, fixed around all 
yr part of the perimeter, and loaded unsymmet- 
rically, and our reply had this condition chiefly 
in mind. We are much indebted to Mr. Jamieson 
for his clear and forcible summary of the best 
current practice in bin designing.—Ed.] 


An Engineer’s Impressions of Brazil. 


Sir: You have been kind enough to express a wish for 
some brief notes regarding my observations on a recent 
professional visit to Brazil, and I am writing on my 
knee in a railroad train in an effort to comply with your 
request 

The voyage from New York to Rio de Janeiro on the 
Ss. S. “Tennyson,”’ of the Lamport & Holt Line, occupied 
1S days, and was delightfully smooth and enjoyable 
throughout. One can scarcely imagine a more agreeable 
succession of lovely days. The return voyage was a 
repetition of the same experience, and I was told that 
this was nothing unusual or exceptional. If this be true 
the trip is one which should have great attractions for 
Americans as a voyage of rest and pleasure. We were 
13 days out of sight of land before touching at Pernam- 
buco (or Recife, as it is officially called), which is about 
Ss south of the equator. This is a well built city of 
00.010 inhabitants, and called the Venice of Brazil on 
account of the quiet river winding through the place, 
spanned by numerous bridges. Some 400 miles further 
south we entered the spacious harbor of Bahia, on which 
is located the ancient Portuguese city of ‘‘San Salvador 
de la Bahia de Todos Santos,’’ called Bahia for short. 
This was formerly the center of the African slave trade, 
and its population is largely made up of blacks, who pre- 
dominate in numbers very decidedly. The population is 
said to be about 280,000. The city is built in two steps, 
the better and more modern portion being on the top of a 
bluff some 200 ft. or more in height, extending back into 
the interior over rolling ground, while the old part oc- 
cuples a narrow strip of ground between the water's edge 
and the foot of the bluff, extending for several miles 
along the bay in this manner. The two portions of the 
city are connected by two incline cableways, laid on 
about 40% grade, obliquely to the face of the bluff, and 
also by an elevator in a tower reached by a short tunnel 
at the bottom and a bridge at the top. A few steep streets 
also ascend the hill. The streets are mostly very nar- 
row, and in places the electric cars scrape the houses 
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on one side, leaving a bare passage way for carts on the 
other. The city has very comfortable hotels, a handsome 
tent numerable churches, streets paved with stone 
blocks obbles, and it has a general air of bustle and 
activ It is more quaint and foreign, more mediaeval 
one n ‘y, than any city I saw im Brazil. Transpor- 
tuerchandise and every sort of commodity seems 


. ‘iy upon the heads of the negroes. For in- 
Stance aw a grand piano being carried through a 


renga eet on the heads of six men, and was curious 

neon hem Manoeuver to get by the street cars, 

Seoving to back intoan open doorway to let the 

“ee pa Even infants of two or three years were to be 
Q car 


s little bundles on their heads. 


The section devoted to the residences of the better 
classes would do credit to any North American city, for 
the beauty of its dwellings and the extreme neatness of 
its gardens, blazing with rarest flowers A favorite 
decoration seemed to be pine apples growing in pots on 
the tops of the massive stone gate-posts. For a city 
where the negro is in control of the municipal and state 
governments and generally in the majority Bahia has 
unusual attractions and interest. 

Seven hundred miles further down the coast lies the 
city of Rio de Janeiro, containing 1,000,000 inhabitants 
Rio is famous the world over for its beautiful harbor, 
and too much cannot be said in its praise, for surely no 
situation could be more picturesque. The most striking 
object in the landscape as you approach is Sugar Loaf 
peak at the harbor entrance, 900 ft. high, but this is 
overshadowed by Corconado peak, a granite crag with 
sheer front, 2,500 ft. high, around the base of which a 
good part of the city is built. The peak is ascended by 
a rack railway, on grades of 30% to 35%, built through a 
tropical forest. The crest of the peak is about as large 
as an ordinary parlor and surrounded by a parapet wall 
for safety, as its sides are perpendicular. 

The architecture of Rio is strikingly like the Italian, 
particularly in its dwellings and villas, where cool ef- 
fects are sought. The exterior walls are sometimes 
gayly decorated with paintings of landscapes, human 
figures and flowers, particularly under the ground glass 
awnings of porches. 

One cannot but be impressed with the extraordinary 
beauty of the granite which is universally used for door 
and window casings and for foundations, and frequently 
for the entire house. It is mottled and as handsome 
as agate or scagliola. Granite abounds everywhere in 
Brazil, and as far as I travelled I saw no other stone. 
It is deeply disintegrated in places, as could be expected 
in the tropics where carbonic acid is freed from the 
rank vegetation in such constant quantities. The Bra- 
zilians are expert stone cutters, and they make the most 
wonderful dry walls of stone ever seen, veritable mosaics, 
absolutely smooth and true on the surface, with every 
void between large stones filled with spawls brought to 
the same line. These dry walls are to be seen along the 
railways, used for retaining walls, and frequently dwel- 
lings are thus built without mortar. 

Rio is well supplied with street railways, although they 
are mostly mule-propelled. These, however, are soon 
to give way to the march of progress and be electrified 
and reconstructed, as all the mule-car lines have been 
purchased by the Rio de Janeiro Tramway, Light & 
Power Co., Limited, a Canadian corporation composed 
chiefly of Toronto and Montreal capitalists, who are in- 
vesting $50,000,000 gold in their enterprise. These cap- 
italists will control the lighting of the city, as they have 
purchased the gas works and have an exclusive franchise 
for electric lighting. They are developing 40,000 HP. 
on the Rio das Lages at a point about 50 miles in the 
interior, which will be transmitted to the city on a 
modern transmission line supported by galvanized steel 
towers. To reach the power station they have built a 
branch from the Central Railroad of Brazil, 20 kilo- 
meters long, for the purpose of delivering machinery and 
supplies. They utilize a drop of 950 ft. with a normal 
flow of 350 cu. ft. per sec., and a conduit capacity for 
overload of 20 cu. m. per sec., or about 700 sec.-ft. To 
equalize the stream they are building a concrete masonry 
dam at the head of the falls, to be 135 ft. high, 709 ft. 
long on crest, curved in plan with a radius of 85 meters, 
and having a gravity section of the Wegmann type of 
profile. The reservoir will be 20 miles long and have a 
eapacity of 100,000,000 cu. m. (about 3,530,000,000 cu. ft. 
From this reservoir the conduit will consist of a masonry 
lined canal, and two tunnels with a total length of two 
kilometers to the head of the power drop, where a petty 
reservoir will be constructed. 5 

The company is reconstructing and enlarging its gas 
plant under the plans of Mr. A. B. Slater, of New York, 
Consulting Gas Engineer. 

Up to the present time the city of Rio de Janeiro has 
had no wharves or docks at which vessels could unload, 
but all merchandise is handled by slow and costly light- 
erage to and from vessels anchored in the harbor. This 
is to be done away with, However, for the Brazilian 
Government is expending $40,000,009 in the construction 
of new docks, and a general improvement of its water 
front. A part of this comprehensive plan is a grand 
parked boulevard extending for many miles around the 
city front, with a sea-wall and handsome parapet sur- 
mounting it. This wall curves gracefully about the 
headlands and bays, cutting off many indentations and 
reclaiming considerable areas now covered with water. 
When this is done Rio will be one of the most beautiful 
capitals in the world. The boulevard cuts across a pen- 
insula about two miles wide, through the heart of the 
business portion, where a general demolition of houses 
has taken place, as radical an improvement as Napoleon 
made in Paris. This avenue bids fair to be as beautiful 
and as brilliantly lighted as the Champs Elyseé, or the 
Place de la Concorde. The city is now torn up from end 
to end with these improvements. 

The contrast between the Rua de Ouvidor, which is the 


popular shopping street of Rio, but is only about 16 ft 
wide, and the new Avenida Central, with a width of 125 
ft., as I recollect, will be very marked. The new avenue 
is being paved with asphalt blocks, laid on concrete 

Brazil has an extensive railway system extending f 


rom 
the principal ports into the interior, but these are not 
connected to any great extent, and the ocean is still the 
principal highway The two largest cities, Rio Janeiro 
and Sao Paulo, are but 300 miles apart and are joined 
by rail, but the road is of two gages, and a transfer must 
be made at an intermediate point The discomforts of 
this journey are only equalled by the trip from Milan 
tc Genoa, in Italy, or by a ride in a freight caboose 
across the Western plains of the United States The 
rates are exorbitant and the service abominable The 
one Pullman car run on this line was built in some for 
mer generation when sleeping cars were first invented, 
and is as cramped and inconvenient as it is dirty and 
uncomfortable; while the dust was frightful. The road 
is run by the Government and has an enormous income, 
which is absorbed in maintaining its 12,000 employees in 
fat places. 

Sao Paulo is a prosperous, modern city of 300,000 in 
hab.tants, which has doubled its population in the last 
five years. Much of the impetus for this growth wa 
due to the development of the Sao Paulo Tramway, 
Light & Power Co., Limited, another Toronto corpora 
tion. This company built. a fine power plant on the 
Tieté river, 23 miles below Sao Paulo (which is located 
on the same stream), some five years ago, and transmits 
10,000 to 15,000 HP. to the city. A masonry dam about 
4 ft. high was built across the river, and the water 
conducted 2,300 ft. through two 12-ft. steel pipes to the 
power-house, where a drop of 77 ft. is utilized. To par 
tially equalize the stream and conserve water to make 
up for an annual shortage in the months of August and 
September, they are now engaged in building a dam 
across a branch of the river above Sao Paulo to form a 
reservoir of 150,000,009 cu. m. capacity. This dam will 
be built by the hydraulic sluicing process, with the sale 
agency of water pumped under high pressure from the 
stream. The dam will be 2,000 ft. long and 40 ft. high, 
and the reservoir will cover 5,000 to 6,000 acres, 

The city of Sao Paulo is now provided with a network 
of electric railways, with modern cars, giving first class 
service, and is also well lighted. 

Sao Paulo is the center of the principal eoffee trade of 
Brazil, the most extensive plantations of the country 
being in the interior to the west of the efty. The eleva 
tion of Sao Paulo is about 2,500 ft. abowe sea level, and 
50 miles distant from the port of Santos with which it 
is connected by railway built and operated by an Eng- 
lish company. It is one of the older roads of the country 
and built very substantially throughout The station at 
Sao Paulo is a very handsome building, said to have cost 
$2,500,000, It would do credit to any American city of 
double the population. The road is operated by cables 
over five miles of the ascent of the Serra, with stationary 
engines of 1,000 HP. one mile apart. The grades in this 
section are about 8%. The foot of the incline is 20 miles 
from Santos. This portion of the road was recently re- 
built, with new power houses and equipment on a loca 
tion parallel to the old line, but with less gradient than 
the first construction. The old incline is, however, main- 
tained in good order, ready for service in case of emerg- 
ency. The scenic beauty of this road over the Serra, 
through tropical jungles and forests, cannot well be 
described. 

The climate of Sao Paulo is very salubrious, quite like 
that of Southern California (though much more moist), 
notwithstanding that it lies on the tropic of Capricorn 

The city of Santos may well be proud of its five miles 
of cut stone docks, at which vessels of any draft may tio 
up and be loaded and unloaded with modern cranes 
operated by compressed air. The harbor is land locked, 
and though small is better sheltered from storms than 
those of Rio or Bahia. The city has about 30,000 in- 
habitants and a climate which is thoroughly tropical. It 
is substantially built and has some handsome houses. It 
was once a hotbed of yellow fever, but since the build- 
ing of the docks and the filling of the low ground behind 
them no cases of fever have appeared. Coffee is the staple 
article of traffic and it is claimed that more coffee is 
handled in Santos than at any other port in the world 

The Brazilians appear to be prosperous, industrious 
and weil-to-do. In all the cities visited there were no 
evidences of beggary or extreme poverty. They also ap 
pear to be honest and there is a refreshing absence of 
burglary and petty thievery, which gives one a sense of 
absolute security in traveling through the country. 

The currency of the country is paper and nickel: no 
silver or gold being in evidence. The paper money is 
circulated until it is so ragged, torn and greasy that it 
will no longer hold together, and is regarded as good so 
long as its denomination is legible. The value of the 
milreis fluctuates daily with the varying price of ex- 
change in London, and when you offer an American or 
English gold piece in payment of a purchase the merchant 
must first consult the morning paper to see what the 
price of exchange is for that day. During the two 
weeks of our stay the value of the milreis varied from 
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15 to 17 pence, an average of about 33 cts. of American 
money. It is sometimes as low as 10 cts. and as high as 
60 cts. As prices of merchandise do not vary correspond- 
ingly, foreign employees of banks and other business 
houses who are paid in gold are in constant uncertainty 
as to the cost of living. 

In Brazil there appear to be but two classes, the edu- 
cated and wealthy class and the poor laboring class. The 
upper class, of course, controls the politics, and freedom 
of the ballot is unknown. Common labor is paid at the 
rate of about three milreis per day. 

Duties are levied on all importations at a high rate, 
and the cost of all articles of clothing, furniture and the 
usual necessaries of life is two to three times as great 
as in the United States. 

The foreign trade of the country is chiefly with Euro- 
peag merchants, German, English, Italian and French, 
in about the order named. While the United States pays 
Brazil about $50,000,000 a year for coffee, we sell them 
only about $20,000,000 worth of our produce and manu- 
factures. The cargo of our steamer from New York 
chiefly consisted of kerosene oil. 

From the very general and superficial knowledge of a 
country as vast as Brazil to be gained by a stay of two 
weeks in the cities along its seaboard, one cannot be ex- 
pected to form profound conclusions, but from such ob- 
servations as I was able to make I received the impres- 
sion that it is a country of vast and varied natural re- 
sources, as yet but little developed, or explored, but not 
offering brilliant inducements for any North American 
to leave his home and country with the expectation of 
bettering his condition. ‘‘The United States are good 
enough for me” is a sentiment frequently expressed by 
Americans in Brazil, and one to which I cordially sub- 
scribe Jas. D. Schuyler. 

En route to City of Mexico, Jan. 4, 1906. 


Filing Methods for Engineers in Private Practice. 


Sir: I note in your issue of Jan. 4, 1906, an inquiry 
as to the filing of maps, etc. While my system may not 
be adapted to a large office, with an extensive practice, 
I thought that a description of the same might be of 
interest, as I have found it very convenient to my own 
needs. 

In numbering and designing maps and plans I use the 
year, month and day for the serial number: 50723 was 
completed July 23, 1905. These numbers are followed 
by letters: D = original drawing, T = tracing, M = fin- 
ished map. In connection with these, the letter X is 
used. Preceding them, it indicates a copy made in 
the office from a source outside the office; succeeding, a 
map made outside of the office. Thus: 20706XT means 
a tracing made July 6, 1902, from a map supplied by 
John Doe; 41102DX means a map supplied and filed in 
the office, made by Richard Roe. 

Now as to folding. It takes nerve to fold a drawing, 
but most of them can be folded if one makes up his 
mind to do so. Over half of my drawings are folded 
so as to be placed in legal cap filing boxes, on the back 
of which are the limiting numbers. On the lower right 
hand corner of each folded map is its number and in 
the left hand lower corner the reference words. 

Maps that cannot be folded, and especially tracings 
from which it is expected that prints will be required, 
are filed in cloth-covered telescoping tubes. Three 
lengths are used, 36, 42 and 48 ins., which are lettered, 
respectively, A,B, to A2, B2, &c.; 2A, 2B, to 2A2, 2B2, 
&c.; SA, 3B, to 3A2, 3B2, &c. The diameters range 
from 2 to 6 ins. Each map filed in these tubes bears 
the letter of the tube in which it belongs. It also 
bears the full title of the finished drawing and words 
underscored indicating the cards under which it is in- 
dexed. 

A card index is kept and a blank book to fit the card 
index drawer, in which latter the titles are entered 
chronologically, the same words being underscored. 
Some maps require but one reference, others more: 
usually it is the name of the party for whom the work 
was done and the location. Then sometimes there are 
special tities requiring indexing, such as Mine Maps, 
City Lots, Culverts, Foundations. On the cards and 
in the book, the references to the tubes are in pencil. 

In the book index, the titles are entered in pencil at 
the time the work is done, and the maps filed in the 


“Unindexed”’ tube or file box. When time is convenient,. 


and at not too long intervals, the cards are made out 
and filed, the penciling is inked, and the maps properly 
placed. 

Each tube will hold quite a number of maps, but too 
many should not be placed therein, thus rendering a 
search bothersome. A house cleaning can be made about 
once a year, when it will be discovered that a large 
number can be folded for placing in the boxes. At this 
time the underscored words will be useful in locating 
the cards, and the pencil references to tubes in book 
index and on cards can be erased. 

The filing boxes can be kept upright on a shelf. The 
tubes can be disposed of according to your own prefer- 
ence and office accommodations. My tubes stand up- 
right in a sort of perpendicular pigeon holes, each open- 


ing of which can accommodate a half dozen or more* 
tubes. 
W. D. Sell, Assoc. Am. Soc. C. E. 
Charleston, W. Va., Jan. 8, 1906. 
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Sir: It is useless to attempt to keep maps, notes and 
records if no method is adopted for filing them quickly. 
Usually they are wanted when time is pressing. The 
writer has solved the problem to his own satisfaction 
in the manner described below. 

The first thing to do is to provide for taking care of 
the papers after classification. The second is to avoid 
complex classification in the filing receptacles. The 
third is to provide an adequate index and do all the 
classifying there. 

Some men have a mania—or develop one—for minute 
subdivision and classification and devise a system (so- 
called) that is burdensome and acts as a deterent upon 
friends who see it ‘in operation. Complex systems are 
soon abandoned unless the engineer is fortunate enough 
to be able to indulge in the luxury of an index clerk. 
An ordinary office boy cannot index the papers of an 
engineer. 

DRAWINGS.—A sheet of paper 36 ins. wide can be 
divided most economically by adhering to the follow- 
ing regular sizes of sheets, which are lettered to in- 
dicate the size: ‘‘A’’ sheets, 9 x 12 ins.: ‘“‘B” sheets, 
12 x 18 ins.; ‘“‘C’’ sheets, 18 x 24 ins.; “‘D” sheets, 24 
x 36 ins. Sheets between these sizes are to be lettered 
fo correspond and be filed with sheets of the next size 
larger. 

The sheets are to be filed by size in drawers or filing 
eases. They can also be filed in home-made portfolios, 
and these can be hung on a wall or partition or placed 
on shelves. 

Many drawings will have to be kept in rolls, for some 
will be too large to file conveniently in drawers and 
some must be taken out of the office often. It is the 
practice of the writer to keep all drawings rolled up 
that are handled frequently outside the office. The 
rolled drawings are kept in pasteboard cases. These 
cases can be purchased from any dealer in drawing 
materials, but local box factories will usually make 
them in dozen lots for a much lower price. 

The rolled drawings are naturally divided into two 
classes: (1) Drawings larger than 24 x 36 ins., and to 
which a letter can be given according to their width. 
The following are suggestive: ‘“‘E’’ sheets are 30 ins. 
wide and may be of any length, provided they are too 
large to be classified with ‘*D”’ sheets; ‘‘F’’ sheets, 36 
ins. wide; ‘‘G’’ sheets, 42 ins.; “H’’ sheets, 48 ins., 
etc., each letter being for sheets 6 ins. or less wider 
than the next smaller sheet. The width of the sheet 
regulates the length of the filing tube or case. (2) Draw- 
ings in use on some particular job and kept together 
until the job is completed are usually placed in tubes of 
a smaller diameter than the regular tubes,-for conven- 
ience, and only one set is kept in a tube. A label is 
pasted on the tube so it can be readily kept track of. 

The most satisfactory method for taking care of the 
tubes, considering economy and ease of reference, is to 
have a framework built in the office, much like the 
studding in house framing. In each vertical post drive 
wooden pegs at a slight angle, long enough to hold about 
two or three tubes on each peg. In order that prying 
visitors may not become too interested in work going on 
in the office it is good practice to number every job 
consecutively and place only the number on the label 
pasted on the tubes containing work in hand. 

The first class of drawings will be usually on paper or 
tracing cloth. The second class usually consists solely 
of blue prints. The second class will be indexed in the 
permanent index record, so far as the original drawings 
are concerned, from which the blue prints are made. An 
additional index for work in hand is therefore a simple 
matter. 

A book with plain pages and having an alphabetical 
index is used. Each job is numbered consecutively and 
a record entered in the book, commencing with the first 
page. Usually a page is given to each job. 

First the number of the job is placed at the upper out- 
side corner of the page. Underneath is placed the name 
and address of the party for whom the work is being 
done and such other items (including dates) as may be 
considered necessary to keep the record compact and 
fairly complete. Below this put a list of the drawings 
used for the work, together with their index and filing 
numbers. In the alphabetical index forming a part of 
the book it is simply necessary to put in the name of 
the employer (client), together with the job number and 
the page of the record. The cost of the tubes is so small 
that it pays to keep all the drawings, together with 
specifications, contract, etc., in these same tubes and file 
them away when the job is done. If any question after- 
wards arises the ability to produce such papers when 
wanted is a valuable asset. The writer usually seals 
the tubes and puts them where the dust cannot accu- 
mulate and where there will be small danger of fire. 

An engineer should have a fireproof safe, or rather a 
good-sized vault, in his office and keep all the records 
in it. If he cannot do this, but must carry them to a 
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vault for storage each night, he wi!] find ana @ 
portfolios better than shallow drawers phic 
filing cases. Metal-protected filing cas: a 
be purchased if the engineer can afford ; i 

PERMANENT CARD INDEX.—The pe - 
is used for keeping track of field bo a 
books and drawings, maps, plans, sketc) nae 
best to use for this purpose regular index = ” 
common a feature in office record system: F 7 
ins. in a 120 division of the alphabet png 
venient. On this part of his outfit the ; iget 
to any expense he wishes. The writer y ‘ a 
filing box costing him 30 cts. His card mae 
100 and the alphabetical guide cards cost Ne 
As the filing box was prepared only for ee 
had no guide to maintain cards in an erect aa, 
the box is partly filled. The guide, howevye: prs 
and inexpensive matter to arrange. The ho 4 
1,500 cards, in addition to the guide card shal 
figures are given to show that the cost of on ie 
not too high to prevent its use. The man W tie 
to have a finely finished wooden case w ings 
can get it by paying the price. i 

Each job is indexed in the card index lame 
of the client. The full name is put at th: ; 
with the job number. On the lines beneath 
numbers of all the drawings, followed by 
description, precisely as in the reference boo! . work 
in hand. This card also contains the num! ete., by 
which to identify the field and caleulati ; 
on the work. 

To avoid duplication of numbers all books used are 
numbered consecutively, transit books being 


idicated 
in the index by ‘‘T,’’ level books by “LL” and ks used 
in the office by “‘O.” The letter and number placed on 
the back, where it can be seen when the book 


on 

shelf, indicates to the searcher the book want : 

Office books are two in kind. One kind is about the 
same in size as a field book, but costs much | wt 
possibleall the pages should be ruled in squars ther 
office books are usually about 8% ins. wide and 14 ins. 
high. The pages are also ruled in squares. The squares 
may be eight or ten to the inch. When doing any 
figuring it is wisest to do it in a book instead of on 
slips of paper to be thrown away. A slight degree of 
care used to indicate at the top of the page the work 
done thereon, and a careful indexing of the book, will 
often save considerable annoyance and expense after- 
wards. The writer, for this reason, when in the field 
prefers to do his figuring on pages of the field book 
rather than on separate pads; if it cannot be done with- 
out interfering with the notes on an opposite page, then 
he figures in the back of the book. 

In any scheme for indexing plats, etc., 


“T,” “L” and “O”’ are kept for the books. The books 
are not numbered with the number of the piece of work, 


for frequently one book may be used on several jobs 
and, conversely, some pieces of work will use up many 
books. It happens occasionally that one book may be 


used for both transit and level work. In that case it is 
filed as a transit book. 

It has been mentioned that each job is indexed by 
name of client in the alphabetical index. It is also in- 
dexed by the number in the same index. The number 
is placed at the upper left hand corner of the card and 
the name of the client is put beneath. Then for in- 
formation the seeker will look up the card containing 
the name of the client. All the data in the field and 
office books is indexed by name of client, name of work, 
name of street and in fact by as many cross references 
as the indexer cares to use. Bench marks, monuments 
and all survey points are indexed in the same way. 

The writer prefers to use a single index, instead of 
having one for each subject or class of work. 

So far as the use of books is concerned, the writer 


prefers to have in books only data used or collected. For 
records he prefers loose sheets, 9 x 12 ins., or as much 
larger as may be found necessary. On these sli an 


be plotted all the information wanted in much better 
shape than it can be placed in a bound book. |! helps 
also, in making records to be able to plot to scale, and 
this it is almost impossible to do in a bound book. The 
ecard index finds these sheets as quickly as ii will find 


a book. 

It may be objected to that such a system as is here 
described lumps things too much, and it wou!d facil! 
tate matters to classify each subject in drawers or port- 
folios. The writer has seen many men abanio: ystem 
altogether after making attempts at such clas. 
because it is hard to keep up and calls for muca 
indexing. In the system described the most « omical 
methods so far as space is concerned, are co. sidered. 
It has been a matter of growth. 

In the card index any degree of classificat\: an be 
carried out. For example, cards can be heade! nches, 
Monuments, etc., and reference made to * and 
books and plats, to one or all. Water-work age 
Street Improvements, etc., can be referred to : under 
a general heading and cross referenced as = ely as 
desired. 

Whenever a drawing ‘is traced or a copy no out 


remarks can be written on the back of the sb: Each 
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, carry the number of the drawing, and if 
st ms as entirely on tracing cloth it is a good 
ast the file with it a sheet attached to it 
“ -in, The sheet of paper should of course 
~ letter and number, so it can be put 
sad if detached at any time the tracing is 
por sheet should be put all remarks likely 
~~. ‘ « such as dates when blue prints were 
to 


m given, alterations, etc. When drawings 
sos » co much that a new one is required, the 
should carry the old number and letter 


.. came size) and have on it memoranda to in- 
of . t nges. The old drawing should be marked 
ce in large letters ‘‘Cancelled by draw- 
weige By doing this all drawings can be kept 
m6 * out. danger, as it is not good policy to 
pea ngs away when replaced by new drawings. 
eae as found it well sometimes to put old 
— ngs away in tubes bearing the letter of 
gee " so that the flat files or drawers will not 
se t h old matter in them. 
aed for convenience on certain work a slight 
aie to a decimal system of filing is adopted. 
Take ample, a sewer system in Jonesboro. The 
drawing | be on sheets of different sizes, and in the 


upper left hand corner will appear perhaps as A 667, 
B =01, C 245, D 127 and the general map may be F 90. 
Underneath is the number of the job, the whole being in 
the form of a fraction. Pipe details will be No. 1 
throughout for record purposes for that particular job. 
Manholes (general) will be No. 2. Manhole details will 
be 21, 22, 2.3, ete, and 2.21 if there are details of de- 
tails, ete. Cateh basins will be No. 3, flush tanks, No. 
4, ete. The reason for this is that sometimes special 
records are made for each job, and besides that an en- 
cineer in the course of long practice will be sure to ac- 
cumulate standards. Of these standards he can have 
a special and separate index, and throughout he can 
give certain details definite recognition numbers. Such 
a matter can be best developed by the man using the 


system. 

It is assumed that the index referred to relates solely 
to matter placed on sheets and to the accompanying data 
n books. It possesses an admirable flexibility and is 


therefore capable of indefinite expansion. The engineer, 
however, has other things to preserve and another index 
should be provided for them. 

LOOSE LEAF INDEX SYSTEM FOR NOTES, ETC.— 
In the course of time sketches, notes of observation, 
trade secrets, useful wrinkles and formulas accumulate 
and should be so preserved that they will be immediately 
available when wanted. Itis a good plan to carry a loose 
leaf book with ruled pages and make such notes and 
memoranda on the loose sheets. Each item should be 
placed under a heading, so it can be found with cer- 
tainty when wanted, and it is a good plan to put at the 
top of the sheet all the headings under which the sub- 
ject might be looked for when wanted. When back in 
the office the sheets should be taken from the covers and 
filed alphabetically in a box of the proper size. Where 
several headings are indicated, make out blank sheets 
containing that subject at the head and underneath 
a statement as to the heading under which the infor- 
mation is filed. These auxiliary sheets are to be filed 
alphabetically. It can be readily seen that such a sys- 
tem is self-indexing and calls for no additional work in 
recording, provided only one subject is entered on each 
page. The engineer has thus a constantly expanding, 
self-Indexed hand book of data. It is not of course 


catalogue itself. The fulness of the index depends upon 
the character and probable future value of the publica- 
tion. 

‘A card index is provided for this material, which is 
entirely separate from the card index used for recording 
work done. Filing cases of the right size to take the 
papers readily are used, and they are numbered con- 
secutively. Each pamphlet, or catalogue, is given the 
number of the case it goes into, and underneath is a 
serial number which tells at a glance the number of 
pamphlets filed. While this latter is not absolutely 
essential, it adds to the convenience of reference to the 
publication, and it is also useful for statistical purposes. 

It is well to put in these cases all fragmentary literature 
obtained from all sources, such as clippings from papers 
and magazines, occasional volumes of society proceed- 
ings, etc. Clippings are usually pasted on sheets of 
paper and put into envelopes Sometimes they are 
pasted into scrap books, put on the shelves with the 
filing cases and numbered with them. No separate 
classification is attempted. The trade literature is com- 
ing in every day and one book contains so many items 
it is impossible to make a classification on the shelves. 
It is best and simplest to make it in the index. 

Pamphlet filing cases can be purchased that look well 
on a shelf, being made with book-imitation backs. They 
cost from $3 to $4 per dozen. The writer has used 
pasteboard cases, made by paper box makers and book 
binders at a cost of from 15 to 20 cts. each. They are 3 
ins. wide, 7 ins. high, and at the open end are 11 ins. long 
on the bottom and 7 ins. long on top. The pamphlets 
therefore are on their sides. 

For larger catalogues special sizes have to be made. 
The filing transfer cases made for the Shannon system 
of filing letters are very good when purchased without 
the attachments to which the letters are fastened when 
transferred. They consist of a case, open at one end, 
into which fits a piece of pasteboard bent to form two 
sides and one end. 

The writer has adopted, and intends holding to, cheap 
letter files that can be purchased in any stationery store 
for from 15 to 20 ets. each. He prepares them by re 
moving the index sheets, putting in a division of cigar 
box wood to make two filing spaces, and placing them 
like drawers in a case made for them. The inside di- 
mensions are 10 by 12 ins., and putting a division in the 
middle gives two compartments a trifle less than 5 ins. 
wide by 10 ins. long. Every catalogue that will fit into 
such a space is put there. Sometimes a little trimming 
of edges is necessary. Generally the division is made 
so that one side will be 64 ins. wide by 10 ins. in 
length. On the outside of the file is marked the width of 
the division, so that the indexer can tell at a glance 
whether the catalogue he is indexing will go into a 
certain file. It can readily be seen that serially num- 
bered publications do not follow in order in filing cases. 
When a case is filled a small letter ‘‘F’’ is put on the 
outside under the number. The odd sizes in which trade 
literature comes is a nuisance, but fortunately the 
large-sized publications, printed on extra heavy paper, 
seldom contain anything worthy of preservation. They 
seem to be generally gotten out to feed the pride of 
some one or other and make a job for a printer. Such 
expensive work is thrown away, except in so far as it 
tends to develop the art of printing and engraving. Few 
publications having pages exceeding 9 x 12 ins. contain 
data of any kind that is valuable. The small pocket 
sizes often are crammed with useful material. 

The writer has seemingly laid stress on inexpensive 


be expected of any good system. and saves office space, 
which is quite an item where rents are high, and ts so 
simple that any man can readily attend to it 
having to keep track of too many threads. 
INDEX MAPS FOR CITY WORK.—When an engineer 
is doing considerable work in one city and needs to re- 
fer often to benches and survey points, he can arrange 
in the following keeping track of them 
Procure a map of the city and divide it into spaces about 
41%, x 7 Ins., and give each space a number. Prepare 
cards of the same size, and on one side draw the part 


without 


manner for 


of the city in the space that card is intended to cover 
Some engineers use a thin map by cutting it up and 
pasting the pieces on one side of the card The map 


that is marked is the index and the cards are a record 
to take to the field. 

When a bench is established, or a monument or a line 
point set, a record should be made on a card in a card 
index box, or it can be entered alphabetically by streets 
in a book. All points should be numbered, one set 
being used for survey points and another for benches. 
On the index map place the number in the proper location 
On the small cards also put the numbers down in the 
proper location. Red ink is generally used for elevations 
and some other color for survey points. On the back of the 
card write the description and elevation. The cards are 
filed in a box in large envelopes, serially. When a 
survey is to be made in any part of the city a glance 
at the map on the wall gives the number of the card 
covering that part. 

The card is removed from the filing case or envelope 
and placed in the back of the field book. This renders 
it unnecessary to do any copying when in a hurry. Hav- 
ing the information in a file in addition to the map 
card is a safeguard against serious danger if the map 
eard is lost while in the field. 

EVERYTHING IN ITS PLACE.—The writer is strongly 
opposed to roll-top desks, or desks containing more thap 
one drawer, in an office. That is, in the office of an 
engineer having assistants He prefers a flat top table, 
with one small shallow drawer, where the man using 
it can put pencils, ete., and where he can leave small 
things of his own at night. This table can have some 
shelves at one end on which to place things needed 
during the day, but everything should go to its place 
at night. A large metal cash box is convenient, and 
one can be placed on each table so that all books, memo- 
randa, etc., used during the day can be locked In that 
box and be put away for the night. To keep the draw- 
ing boards and tables free from dust, and to protect 
papers tacked down, a linen or muslin cover should be 
hung over each every evening at quitting time. 

Ernest McCullough. 

P. O. Box 691, Chicago, III. 


THE WABASH RIVER BRIDGE AT TERRE HAUTE, 
INDIANA. 
By Malverd A. Howe,* M. Am. Soc. C. E. 

A rather unusual combination of trusses and 
plate girders is presented in the new highway 
bridge constructed last year across the Wabash 
River at Terre Haute, Ind. This bridge replaces 
an old Burr truss wooden bridge, erected in 1864 
by a private company and operated as a toll 
bridge until bought by Vigo County in 1874. The 
old bridge consisted of five truss spans, approxi- 


FIG. 1. VIEW OF 


one he can carry with him in his pocket, but it is one 
he can casily refer to in the office. 
_TRADE LITERATURE.—A description of filing and 
ndex ethods for the office of an engineer in private 
Practice would not be complete without reference to 
- preservation of trade iitarature. Some of it is of 
& Deh class and worthy of preservation and careful in- 
“le writer indexes by the name of the firm and 
nd »--clpal articles mentioned. Some of the pamph- 
*'s are iv iexed by all the articles referred to and some- 
‘mes sy is made of the index of the pamphlet or 


dexing 


by the 


HIGHWAY BRIDGE OVER WABASH RIVER AT TERRE HAUTE, IND. 


methods. He does this because an engineer should start 
such work when he first opens his office. At that time 
he is not supposed to have much money to spare and 
he must needs practice economy. If he becomes success- 
ful later on and sighs for polished wood or metal cov- 
ered filing cases they can be procured and the contents 
of the old files easily removed to the new ones. The 
ecards can be removed from the cheap pasteboard boxes 
and put im the new handsome ones and no trouble will 
result. 

The writer finds that such a system does all that can 


mately 160 ft. each in length, and of a short 
draw span of the tipping type. The grade of the 
bridge was sensibly level, and the floor was about 
5 ft. above maximum high water. The plers were 
composed of stratified limestone masonry, on a 
wooden grillage on piles. During its long ser- 
vice this masonry had become so badly weather 
checked that it had to be condemned. The tim- 


*Professor of Civil Engineering, Rose Polytechnic In- 
stitute, Terre Haute, Ind. 
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ber in the old bridge, however, was remarkably 
well preserved, but brash, most of it being yel- 
poplar in the trusses, with a few main 
braces of oak. 
GENERAL 


low 


CONSIDERATIONS. — west 


approach to the bridge is on a long fill crossing 
and is but a few feet 
The east approach 


the river bottom lands, 


above maximum high water. 


their durability, and the little field work required 
at essential connections. Trusses were used be- 
tween the sidewalk and roadway to add to the 
general appearance of the bridge, and to provide 
a required barrier between the roadway and side- 
walks of sufficient strength to make the walks 
perfectly safe. This will, perhaps, appear odd to 
many, but, considering the location of the bridge 
and the class of travel—made up of livestock, 
teams of all descriptions, electric cars; consist- 
ing, in fact, of everything which comes to the 
city from within a radius of 16 miles west—it will 
be seen that the plan is not as singular as ap- 


In the east abutment foundation 
was successfully used until a 
about 16 ft. was reached, when ; _- 
less. The driving was then eon: 
hammer until a penetration of 
reached. 
TRUSSES.—As previously stated 
trusses, 53 ft. apart on centers, ex 
length of the bridge. These trusse- 
roadway from the sidewalks, and : 
their top chords are 4% ft. abov: 
the curb. They thus form the rig! 
tween roadway and sidewalks bef: 


5,” Bolts, 12°C.C 
Curb? Castlron,l2"Diam. Sand, | each Buckle Pl. 
Intermediate Floorbeams 20°1,65 Ibs. 18°I, 55 ibs 
Cast Iron Drain ot End ” 18"T, 55 Ibs i 
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Side Elevation of Railing. 


Half 


Cross - Section. 


"FIG. 2. HALF CROSS-SECTION OF WABASH RIVER BRIDGE. 


is a continuation of Wabash Ave., the principal 
business street of Terre Haute, and closely built 
up to within one block of the bridge. Within 
this block is a flour mill, with railway facilities 
along Water St., parallel with the river. For 
various reasons, the engineers were instructed to 
make as little modification of the grade in this 
block as possible; in fact, to so adjust the grade 
that there would be no damages to property hold- 
ers. In respect to the bridge itself, the War De- 
partment required a clear headway of 10 ft. under 
a draw span, without requiring the installation 
of machinery for moving it. As the swing span 
in the railway bridge adjacent had never been 
opened for boats, it did not seem economical to 
put in machinery, even if less clearance could 
be had by so doing. 

About four years ago the first designs were 
made and a deck bridge recommended. The de- 
signs were accepted, bids advertised for and 
opened. The bids ran above the estimates, and 
this was nominally the excuse for rejecting all of 
them. Two years ago another advertisement was 
made upon modified plans, which cut down the 
cost as much as possible by lowering the east 
approach and making six spans exactly alike. 
The lowest bid was accepted and work com- 
menced in July, 1903. 

GENERAL DESCRIPTION.—The new bridge 
is composed of six 120-ft. spans and one 75-ft. 
draw span in the center, at present without 
operating machinery. The roadway is 50 ft. in 
clear between curbs, and the two sidewalks are 
each 8 ft. in clear. The six 120-ft. spans are 
each composed of two riveted trusses, 53 ft. 
apart on centers, and three plate girders spaced 
equidistant between the trusses. The 75-ft. span 
has only the two truss girders. The roadway is 
about 14 ft. above the elevation of the old bridge 
floor and the bottom chords 38 ft. in clear above 
low water. From the center the roadway slopes 
away toward each end at a grade of 1.225%. Fig. 
1 is a view of the completed bridge, and Fig. 2 is 
a half cross-section of one of the 120-ft. spans. 

In explanation of the design, it should be noted 
that, considering the War Department require- 
ment and the difficulty of making an easy grade 
from the west, it was necessary to keep the 
steel work within rather narrow limits. Plate 
girders were used under the floor on account of 


pears at first thought. It may be noted that sev- 
eral designs were made, one of which left out all 
plate girders and used but two trusses, with floor 
beams like the T75-ft. span. This design was 
found uneconomical, and, besides, did not dis- 
tribute the weight over the masonry as well as 
the present design does. With this explanation, 
the construction can be considered in more detail. 

SUBSTRUCTURE.—The substructure consists 
of two abutments and six piers, all composed of 
quarry-faced ashlar and concrete on pile founda- 
tions. The bottom of the concrete masonry is 9 
ft. below low water in the piers, and extends to 
low water where the ashlar facing of Bedford 
limestone commences. This limestone facing is 
backed with concrete. Like the piers, the abut- 
ments are founded on piles, but the bottom of 
the masonry extends but 2 ft. below low water. 
The wing walls are not bonded to the abutments 
and rest directly on the soil. The old abutments 
were upon the soil at an elevation some 10 ft. 
higher than the bottom of the new masonry. 


«Cow. PL 163" 


The outline and composition of the trusses are 
shown by the diagram (Fig 3), and also by Fig 
2. It will be seen that the trusses have the ordi- 
nary chord section for the top chord, built up 
channels for the bottom chord, rolled channels 
for the verticals, and four angles connected by a 
\%-in. plate for the diagonals, the plate not being 
considered as part of the sectional area. Riy- 
etted trusses were used, on account of their 
stiffness. The bottom chord was curved, for 
sake of appearance, and was made of shapes for 
the same reason; the curved outline also gives 
the same headroom under the center of each 
span as is given by the plate girders. The expan- 
sion of the trusses is provided for by S-in 
segmental cast-steel rollers on T-rails, which ex- 
tend under the fixed end bearing of the adjacent 
spans. 

The foregoing description refers more par- 
ticularly to the trusses for the 120-ft. spans. The 
trusses for the draw span were different, in hav- 
ing straight bottom chords and in having the 
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Ene. ” 19600 » Top of Curb is 40" below Center of Top Chord 


FIG. 3. DIAGRAM SHOWING MAKE-UP OF 


The total quantity of masonry in the piers and 
abutments is 6,230 cu. yds.; 718 piles of green 
hardwood were driven, 88 under each pier, 116 
under the east abutment and 84 under the west 
abutment. 

In the construction of the piers and the abut- 
ments the only point needing mention is the 
pile-driving. This was a slow process, as the 
piles drove hard in the sand and gravel bottom. 
A drop-hammer was used throughout the work. 


120-FT. TRUSSES, WABASH RIVER BRIDGE. 


rs footing 
bottom 


end posts extend downward to form |: 
on the piers, with bracket braces to 
chords and end floor beams. 

PLATE GIRDERS.—As shown by ‘he part 


cross-section (Fig. 2) of one of the 12()-''. spans, 
the space between trusses is occupied by three 
plate girders, each 121 ft. 6 ins. Ions These 
girders are the longest used to date ‘or 4 high- 
way bridge, and were shipped in pa‘ three 
cars. The general make-up of the jers is 
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he diagram elevation Fig. 4, and 
representative details. The weight 
3 


was 60,500 Ibs. 
YSTEM AND SIDEWALKS.—The 


of carrying a single line of railway track was 
built between two of the 120-ft. plate girder 
positions. A single girder was loaded on two 
standard freight car trucks, and then, by means 


aa . roadway floor are shown in Fig. 2. of tackles, moved out until the ends were over 
=p <3 are supported by brackets riveted the masonry, where it was placed on blocking 
ne 5 
sve cle Fhe 
— 
— FIG. 4. DIAGRAM SHOWING MAKE-UP OF 1211%-FT. PLATE GIRDERS, 
WABASH RIVER BRIDGE. 


s of the trusses; these brackets carry 
eps. to Which are riveted buckle plates 
h a cement finish. The roadway is 
J brick on a Portland cement con- 
crete foundation supported by buckle plates 
stringers. Between the trusses and 
the adjacent plate girders the stringers are riv- 
eed between the fioor beams, while between 
» girders they rest on top of the floor 
beams. Two lines of rails on steel ties traverse 
the roadway at the center for interurban cars. 
Among the details of special interest are the 
expansion joints in the roadway and sidewalks; 
these are shown in Fig. 6. 


All wind and lateral vibrations are transmitted 
into the buckle plates by X-sway bracing. All 
sway bracing is riveted, and enough rivets used 


to make tight cennections. 

The cover or curb plate worked in around the 
truss members is riveted to the curb on the 
sidewalk side and bolted to the curb on the road- 
As the posts were made of channels 
and the diagonals of four angles and a plate, 
the matching of the plates was comparatively 
straight work. The plates are continuous from 
the posts to the diagonals, making a very neat 
job 

The light and trolley poles were designed by 
the American Bridge Co. The contractor had 
the right to use any standard pole. This pole 
is very stiff and looks well. The hand-rail is an 
id Keystone design, modified in a few places. 

Throughout the design particular pains were 
taken to make all parts accessible for painting, 
even to the top flanges of the plate girders. The 
sidewalk brackets were so designed that all por- 
cons could be painted and all rivets be free from 
stress, 

Although there are a number of details which 
perhaps appear very expensive, yet, when the 
tumber of pieces made from one templet is con- 
sidered, they are not much more expensive than 


way side 
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Bracket 


Expansion Joint for Sidewalk. 


Enc.News. 


and moved sidewise until in its proper position. 
When the girders for a span were in position 
the floor beams, stringers and sway bracing 
were put in place and bolted up. The riveted 
trusses were assembled by placing the floor 
beams running from the trusses to the adjacent 
girders on top of the deck already formed and 
anchoring them down with the outer ends pro- 


roadway on top of the buckle plates floor. Some 
of the trusses had not been riveted up when this 
occurred, but the joints were securely held in 
place with bolts and drift pins Sixteen feet 
of the roadway was used for traffic while one- 
half was paved; then the traffic was turned onto 
the pavement and the remainder paved. 

There were about 125,000 open holes to be filled 
with %-in. and %-in. rivets. Of this number a 
comparatively few were filled with bolts. Curb 
angles and stringer shelf angle connections were 
bulted, and a few end floor beams, where it was 
impossible to drive rivets, were connected with 
turned bolts having a driving fit; nut and washer 
on each end. Practically all rivets were driven 
with pneumatic hammers and heated in oil fur- 
naces. 

The contractor for the entire work was The 
Lafayette Engineering Co., Mr. Wallace Marshall, 
President; Mr. Frank Hanna, General Manager 
at Terre Haute, and Mr. O. G. Wright, Superin- 
tendent of Erection. The steel work was fabri- 
cated at the Detroit branch of the American 
Bridge Co. The mill and shop inspection was 
done by the Pittsburgh Testing Laboratory. The 
writer and Mr. J. E. Starbuck were designing 
engineers and superintendents of construction for 
the Commissioners of Vigo county. 

The contract price for the entire structure, in- 
cluding a temporary bridge, the removal of the 
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FIG. 5. DETAIL OF 121%-FT. PLATE GIRDER, WABASH RIVER BRIDGE. 


jecting beyond the girders about 2 ft. Then the 
truss verticals were bolted in place and the re- 
maining members assembled and bolted. The 
outside rivets were driven, and then the truss 
and floor beams moved sidewise and lowered 
into their proper positions. One-half of the 
bridge was erected in this manner, and then the 
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FIG. 6. DETAILS OF EXPANSION JOINTS IN ROADWAY AND SIDEWALKS, WABASH 


RIVER 


ordinary straight-cut work. All field riv- 
W designed for hand-work. Practically 
en pneumatic work, thereby adding 
‘to the number of rivets this class of 
call for. 

ON.—The method of erection may be 

~ribed as follows: Falsework capable 


work w 
EREC’ 
briefly 


BRIDGE. 


falsework for three spans was moved forward, 
the railway track being shifted to the lower 
flanges of the plate girders in place. 

The only delay in traffic experienced was a few 
hours one Sunday afternoon, when the ice took 
out the temporary bridge, and a few hours on the 
following Monday required to complete a plank 


old superstructure and substructure, etc., was 
271,200, of which $192,500 may be considered as 
the cost of the new superstructure, the tempor- 
ary bridge and the removal of the old bridge, 
and $78,700 the cost of the substructure and ap- 
proaches. 


THREE-CYLINDER COMPOUND LOCOMOTIVES ON THE 
GREAT CENTRAL RY. IN ENGLAND. 

Three-cylinder compound locomotives have 
probably been tried more extensively in England 
than anywhere else, and engines of this class 
for fast passenger service are now being intro- 
duced experimentally on the Great Central Ry. of 
England. These have been built at the com- 
pany’s shops to the designs of Mr. J. G. Robin- 
son, Mechanical Engineer. The engines are of 
the Atlantic (4-4-2) type, with one inside high- 
pressure cylinder driving the first axle and two 
outside low-pressure cylinders driving the second 
axle, the wheels being coupled in the usual way. 
According to a statement from Mr. Robinson, 
published in “The Engineer,” the counter balances 
for the revolving and the reciprocating weights 
are divided to the best advantage in the coupled 
wheels. The high-pressure cylinder has a piston 
valve and the low-pressure cylinders have 
balanced slide valves, the valve arrangements 
being on the Smith system. We have commented 
upon these and other three-cylinder compounds 
in our editorial columns. 

‘The Robinson engine is adapted to use high- 
pressure steam in the low-pressure cylinders 
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when starting. On the opening of the throttle, 
when working compound, live steam is admitted 
to the low-pressure cylinders through a reducing 
valve, which limits the pressure to 50 lbs. per sq. 
in. After the first exhaust from the high-pres- 
sure cylinder, the steam from the boiler is cut off 
by that from the high-pressure cylinder, and the 
reducing valve then closes. When working semi- 


more rapidly they are enabled to give more time 
to their regular work. The hand cars of section 
gangs, bridge and signal repair gangs, etc., are 
also in many cases being replaced by motor cars, 
which not only save time by taking the men more 
rapidly to and from their work, but also relieve 
them from the exhausting labor of driving the 
car. These cars are also used to some extent for 


— 


FIG. 1. 


compound, if the initial pressure is, say, 200 Ibs. 
per sq. in., the engineman can compress the 
spring of the controlling valve by means of a 
hand-wheel in the cab, and in this way increase 
the pressure in the steam chest from 50 Ibs. to 


as high as 150 lbs., as may be required. The 
dimensions of these engines are as follows: 
Driving wheels (4) diameter .............. 6 ft. 9 ins. 
Weight of tender (G6 wheels) ..............- 94,080 “ 
19 x 26 ins. 
21x 26 ins. 
go. er 7 ft. 9% x3 ft. 4 ins. 


x 
Tubes, No., 221; diameter (outside) ........ 2 *, 


1,778 sq. ft. 

Water in tender tank ............... 4,800 U. S. gallons. 

MOTOR-DRIVEN INSPECTION CARS FOR RAILWAY 
SERVICE. 


One of the notable innovations in railway ser- 
vice during the past few years has been the 
extensive introduction of light motor cars to 
facilitate track and general inspection work. These 
motor cars have to a very large extent superseded 
the inspection train composed of engine and car 
(or caboose), with its crew, the inspection locomo- 
tive (fitted with special observation cab), and also 
the hand-car on which the official was “pumped” 
over the road by men taken from the section 
gang. 

With the motor car a trip can be made at al- 
most any time by from one to eight or nine per- 
sons. Good speed can be maintained and stops 
can be made at any point, the car being taken 
off the track if a long stop is to be made. In 
this way the engineer, roadmaster or other offi- 
cial can readily arrange for a general trip of 
inspection or for a visit to any work in progress 
on the road without interfering with the operat- 
ing department and without incurring the delay 
and expense incident to the use of a special train 
and crew. Many roadmasters, bridge and signal 
engineers, etc., now use light motor cars instead 
of hand cars, and by thus getting over the road 


SHEFFIELD RAILWAY MOTOR INSPECTION CAR, CARRYING NINE PERSONS. 


inspection and repair work on electric interurban 
railways. 

Steam cars have been used to a very limited 
extent, but were not generally satisfactory, and 
gasoline motors are now almost exclusively em- 
ployed for inspection and work cars of all classes. 
They require much less skilled attention than 
the steam cars, besides being in other respects 
more convenient and economical. 

One of the Sheffield Car Co.’s gasoline motor 
inspection cars is shown in Fig. 1. These cars 
are built in various designs and with either 
longitudinal or transverse seats. A car similar 
to this was used last year by Mr. George H. 
Webb, Chief Engineer of the Michigan Central 
Ry., for a trip over the system, and the following 
particulars of the trip have been furnished to 
us by Fairbanks, Morse & Co., of Chicago, who 
are the agents for the Sheffield cars: 


The total distance traveled by the car was 4,347 
miles, and the total amount of gasoline used was 231 
gallons, or an average of 19.7 miles per gallon of gas- 
oline. The records show that on the run from Jackson, 
“ch. to Allegan and retvra, a distance of 1s mises 
for the round trip, only 7% gallons of gasoline were 
used, or 23.3 miles per gallon. The total cost per mile, 
including lubricating oil, battery cells and everything 
excepting wages of man in charge was 0.9 ct. This 
is a large saving as compared with the cost of a steam 
locomotive pulling a private car. The run from Mar- 
shall to Allegan, 66.4 miles, was made in 1 hour and 
40 minutes, or at the rate of 40 miles per hour, and 
it is reported that the engine was never stopped. The 
distance from Tekonsha to Harris, 29 miles, was made 
in 45 minutes and the best run of the entire trip was 
made from South Haven to Kalamazoo, a distance of 
39.6 miles, in 45 minutes, or at the rate of 52.94 miles 
per hour. 


The need of precaution in the operation of 
these cars is evident, and we are indebted to Mr. 
Webb for particulars of the practice followed in 
the operation of his inspection car noted above. 
This car is used only for inspection purposes by 
the Chief Engineer and Assistant Chief Engineer. 
One of the conductors accompanies the engineer 
and operates the car. He has a good knowledge 
of its mechanism, and is capable of making such 


light running repairs as may be needed from time_ 


to time. Although last season the car was not 
so equipped that it would set the automatic sig- 
nals, it is now being altered so that it will set 
the block signals, and thus be protected from 
the rear. This car is operated under train orders, 
the conductor getting his orders from the dis- 
patcher in the usual way. Particular attention 
is paid to order boards at telegraph offices to 


see whether they are set against th 
Of course, when there are no specia 
ear is expected to make meeting 

regular scheduled trains, the same 

running extra. 

In the Sheffield cars of this type th 
two-cylinder vertical engine of 12 
placed under the forward seat a; 
planetary transmission gear, whic) 
speeds for forward motion and on: 
The axle is driven by a sprocket-chai; 
eylinders are water jacketed, the 
circulated by a geared pump and co 
ing through coils of automobile rad 
front of the car. A compression pile; 
used, but a positive oiler, with sight 
on the front of the vestibule, can hb: 
required. A pilot or cowcatcher, sj): 
other auxiliaries can also be applied 
ard fuel supply is a 5-gallon tank un! 
seat, but for long runs an auxilia: 
tank is placed under the car, the ga 
this being forced into the smaller w, 
by compressed air. These cars weig]|) 
Ibs., and can carry nine or ten peop): 
turning jack can be used to raise and ; 
when taking it on or off the track, | 
can handle it without the aid of this 
lighter inspection car, with 22-in. whe: 
transverse seats (for four persons), his 
cylinder vertical engine of 6 or 7 HP., 
1,100 lbs. The section tool cars hav: 
engine equipment and weight, but ca 
gang of 8 or 9 men with their tools. 1T: 
no canopy. 

An Olds gasoline motor inspection 
somewhat different pattern is shown 
It weighs about 800 Ibs., 
horizontal four-cycle engine 


and is dri 
of 4h, 


having a single cylinder 4% x 6 ins. Thess 
Appliance 


are handled by the Railway 
Chicago, which states that they are op: 


grades up to 7%%, and that the fuel cons 


under ordinary conditions will be about 
of gasoline per 15 miles run. 


In demon 
one of these cars on the Atchison, T 


rated on 
imption 
1 gallor 
strating 


peka & 


Santa Fe Ry., less than 4 gallons were used ina 


run of 83 miles. 


Both the Sheffield and Olds cars are being em- 


ployed for distributing newspapers. Thi 


Dayton 


“Journal” recently instituted a service of this 
kind between Dayton and Springfield, ©., on the 
Dayton, Springfield & Urbana Electric Ry. An 
ordinary Olds inspection car is used, fitted with 
canopy or hood, glass front, etc. It makes the 


run in one hour, and delivers the papers 
twenty villages and towns from one 


in about 


to three 


Fig. 2. Olds Single-Cylinder Railway Motc 
tion Car. 
Railway Appliances Co., Chicago 


hours earlier than by the first regula: 
car. 


A still lighter inspection car, weighin- 


Ibs., and seating three or four persons, | 
the Light Inspection Car Co., of Hagers' 
This has a 3%-HP. gasoline engine wit 
air-cooled cylinder, , 4 x 4 ins., and 

1,200 to 1,500 revolutions per minute. 
is driven by a block chain, and the sp 
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led by a foot lever or treadle which 
ne air supply to the mixing chamber 
et nder. These cars have 17-in. wheels 
i enters and steel tires. The transmis- 
zives two forward speeds (20 to 25 
our for running and 7 miles an hour 
~ or climbing grades), and one reverse 

changes are made without affecting 

The fuel tank carries 3% gallons of 
hich the makers state to be sufficient 
of 100 miles. 


DESIGN OF PNEUMATIC PLUG DRILL, 


styles of pneumatic plug drills for 
rk, etc., are in use, and a new 4rill of 
which presents some special features of 
now being introduced. One of the prin- 
ures is the elimination of the trigger 
m for operating the throttle valve. The 
< fitted telescopically to the barrel, and 


> 


News. 
Fig. 1. A New. Style of Pneumatic Plug Drill. 
rhe Sullivan Machinery Co., Chicago, Makers. 
when pushed down by the operator in throwing 


his weight against it the movement of the handle 
shifts the eylindrical throttle valve so as to open 
the port and admit the air to the working bar- 
rel. When the handle is released the pressure of 
the air returns the valve to its closed position. 
The advantages of this arrangement are two- 
fold In the first place, the mechanism and 
working parts are reduced to a minimum, and 
there are no small parts liable to get out of 
der; in the second place, the machine can be 
yperated with greater comfort and facility .in 
winter, since the operator (having simply to grasp 
the handle) can wear the usual working mitts 
and handle the machine as readily as a pick or 
The valve, valve block, drill shank bush- 
ings and cylinder are of hardened tool steel, and 
ul parts are made interchangeable. A solid steel 
drill is used, and is rotated by a hand wrench 
fitted to the square section of the drill. On the 
drill slides is a collar carrying the end of a 
blower hose attached to one of the exhaust open- 
ings, the exhaust being thus discharged into the 
hole and blowing out the dust and dirt. Air at 
“to 100 Ibs. pressure is used with these drills, 
ind they will make holes up to 12 ins. in depth. 
In a test made for one hour at the Innes & 
Cruickshank granite quarry, at Barre, Vt., one 
of these machines drilled 160 plug holes, %-in. 
diameter and 8 ins. deep; both horizontal and 
vertical holes were drilled, and the machine was 
operated by one of the regular quarrymen. The 
air pressure was 100 Ibs. per. sq. in., and the 


shovel 


machine used 14 cu. ft. of free air per minute. 
It is stated that this is the highest record ever 
made in this class of work, the previous record 


being only 60 holes per hour at about the same 
size This new drill is manufactured by the 
Sullivan Machinery Co., Railway Exchange 
Chicago, and we are indebted to that 
company for photographs and other information. 


Building, 


WATER WASTE RESTRICTION AND FILTRATION 


PLAN CHANGES RECOMMENDED FOR PHILA- 
DELPHIA,. 


‘port on the completion of the Philadelphia 
‘tron system and on much-needed immediate 
‘ters for the suppression of water waste in Phila- 
has been made by Major Cassius E. Gil- 

nd John D. Maclennan, M. Am. Soc. C. E., 

' the three experts appointed last summer 
“stigate the Philadelphia filtration contracts 

‘ted matters. The report in full may be 

| the Philadelphia Ledger for March 2, 
‘obably in other Philadelphia papers of the 

sar ‘ate. Owing to press of other work Mr. 


Wm. Barclay Parsons, M. Am. Soc. C. E., did 
not join in the report. 

Starting with the great discrepancy between 
pumping records and the volume of water which 
passes the filters supplied by the corresponding 
pumps during the year 1905, Messrs. Gillette and 
Maclennan review the pump slip at all the pump- 
ing stations in the city. They find that, as 
against a total of 327,351,000 gallons pumpage 
reported by the Water Bureau, there is a slip 
of 82,399,000 gallons. The slip for the various 
pumps ranged from 8 to 56%, and averaged 
slightly over 25%. Besides the lack of economy 
shown by these pumps, the tests indicate that 
many of the pumps are likely to fail at any time. 
On a basis of 10% allowable slip, there would still 
be 49,000,000 gallons a day slippage which might 
be prevented. This, at $5 per million gallons, 
amounts to $89,425 a year, or the interest on 
$2,235,625. 

The average daily per capita consumption, in- 
stead of being 233 gallons as reported by the 
Water Bureau, is really 164 gallons, and “of this 
more than one-half is wasted.” This is shown 
by the fact that the night consumption, from 1 to 
5 a. m., is at the rate of 79% of the average daily 
rate. If the consumption were cut to 100 gal- 
lons per capita per day, it would be possible to 
dispense with extensions to the works, now con- 
sidered necessary, at a total cost of $4,288,000, 
and also to dispense with useless pumpage at a 
yearly charge of $233,380, which, capitalized at 
3%%, equals $6,382,286, making a “total of $10,- 
670,276, literally to be thrown into the sewers of 
Philadelphia as wasted water that has benefited 
no one.” 

The bad condition of the pumping machinery, 
while partly due to incompetent operation, ‘‘is 
also largely due to its being overworked in a 
struggle to pump a vast quantity of water into 
the city reservoirs in order that half of it may 
run uselessly into the sewers.” 

The remedy is, a meter on every consumer. 
This would require about 300,000 meters, at an 
average cost of $16 each. It is suggested that these 
should be supplied by the city but paid for by the 
consumers in small instalments. The saving in 
water to consumers which would result would 
pay for the meters in a short time. The experts 
ask, “Why pay $20,000,000 for a filter plant and 
then find by metering that a $10,000,000 plant 
would have done just as well?’ 

A considerable part of the report is taken up 
with a discussion of the wisdom of the changes 
that have been made in the 
original plans for a filtration 


water to purify. The present Torresdale pump- 
ing station should be completed, however, and 
that in a substantial way, but with no attempt at 
securing high duties. 

The experts recommend the cancellation of all 
filtration contracts now held in the name of D. J. 
McNichol & Co. The final recommendations of 
the experts are to let contracts at once for all 
portions of the filter works and accessories 
needed to bring the partially completed plant into 
use; to begin the construction of a filtration plant 
at the Queen Lane reservoir, as recommended in 
1899; and to “provide for metering every con- 
sumer’s pipe, including city buildings, and others 
that do not pay water rates, so that the record 
of the meters will check the record of the pumps.” 
"The Torresdale pumps should be four or six in 
number, of 40,000,000 gallons capacity each, evi- 
dently cf the centrifugal type. The actual num- 
ber of pumps to be installed will depend upon the 
action taken on the recommendations for meter- 
ing, “which action should be taken immediately.” 

It is understood that Mayor Weaver approves 
of all the recommendations made in the report. 


NOTES FROM THE ENGINEERING SCHOOLS. 


NEW YORK UNIVERSITY.—Announcement of 
evening courses for young men employed in the 
railroad offices of New York City has been made 
by Dean Johnson, of the School of Commerce. So 
far as practicable, the instruction will be given 
“by experienced railroad men, and will deal with 
concrete facts and conditions.” For the half- 
year beginning Feb. 5 the course will include 
railroad accounting, under Controller Blauvelt, of 
the Erie Railroad, and C. E. Forsdick, of Has- 
kins & Sells, public accountants, New York City; 
railroad law, under Robert Walker, Assistant to 
the General Counsel of the Rock Island System; 
rate-making and rate problems, W. H. Lough, 
Jr.; railroad finance, T. W. Mitchell; industrial 
geography, W. C. Webster. 

POPLAR (Landon) SCHOOL OF MARINE 
ENGINEERING. -—- This school was formally 
opened the latter part of January, 1906, but has 
been receiving students since September, 1905. 
The school was provided by the London County 
Council at a cost of about $125,000, of which 
four-fifths was for building and one-fifth for 
equipment. The building was erected by the 
Works Department of the London County Coun- 
cil. The site for the building has an area of 
11,764 sq. ft. The building consists of three 


plant, as recommended by the 
Hering-Wilson-Gray Commission 
(see Engineering News Oct. 5, 
1899). Several of these changes, 
which are chiefly of local inter- 
est, are condemned, especially 
so extensive an abandonment of 
the Schuylkill River as a source 
of supply as has been made, the 
substitution of the Torresdale 
Tunnel conduit for pipe lines, 
and the abandonment of the ex- 
isting Queen Lane pumping sta- 
tion and reservoir, and the omis- 
sion of the proposed filter plant 
at this reservoir. As to the qual- 
ity of the water in the Delaware 
River at Torresdale, the bacterial 
records up to a year ago showed 
the water to be better than that 
from the Schyulkill, but for the 
year 1905 the Delaware water 
was shown to be worse, and the | eam 


experts believe that in the fu- 
ture there will be still further 
deterioration in the quality of the 
Delaware. 

In view of the statements just made, the ex- 
perts believe that in the future the Torresdale 
should be supplied by gravity from some 40 miles 
up the Delaware River, at Point Pleasant. This 
might be effected by means of an open canal, 
since the water ts to be filtered in any case. Such 
a plan would eliminate the low lift pumping plant 
at the filters, and would also give a less difficult 


FIG. 2. PNEUMATIC PLUG DRILL IN USE AT A GRANITE 


QUARRY. 


floors and a basement. In the basement are lo- 
eated the boiler and engine rooms, marine and 
electrical engineering laboratories; above are 
laboratories, lecture and class rooms, drafting 
rooms, pattern makers’ shop and other depart- 
ments. Further information on the school and 
its relation to the ship-building industry and the 
“working classes” may be found in London 
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“Engineering” for Jan. 26, 1906, from which the 
above notes have been taken. 

COLUMBIA UNIVERSITY.—A plan for an 
athletic field and a water gate, the latter to 
serve as a formal entrance to the University 
grounds, has just been made public. The plan 
involves filling in the Hudson River front to the 
bulkhead line, between 116th and 120th Sts., and 
building piers from the bulkhead to the pierhead 
line, with the proposed water gate at the center 
of the pierhead. The athletic field and acces- 
sories would be available for general use, it is 
said, when not needed for Columbia events. The 
plan is said to have originated with Mr. Daniel 
LeRoy Dresser, of the class of 1889, and to have 
been elaborated by a committee which included 
Mr. Wm. Barclay Parsons, M. Am. Soc. C. E., of 
the class of 1879. The designs thus far made are 
credited to Henry F. Hornbostel, of the class of 
1891, an architect, with offices at 63 William St., 
New York City. The estimated cost of the 
project is slightly more than $1,000,000, of which 
about $400,000 would be required for filling in 
the river front. In general line with the improve- 
ment just outlined is one proposed by Mr. John 
A. Bensel, M. Am. Soc, C. E., Commissioner of 
Docks and Ferries for New York City, involving 
the reclamation of the whole Hudson River front 
from 72d to 130th St. Both plans were scheduled 
for presentation to the New York Sinking Fund 
Commission on Feb. 7. 

MASSACHUSETTS INSTITUTE OF TECH- 
NOLOGY.—The report of President Henry S. 
Pritchett, dated January, 1906,:contains a review 
of the proposed alliance between the Institute 
and Harvard University, and a discussion of the 
future course to be pursued by the Institute, now 
that the alliance has been given up. The final 
conclusion in the matter of the proposed alliance 
was the result of the decision of the Massachu- 
setts Supreme Court on Sept. 6, 1905, which 
“denied to the Institute any right of this prop- 
erty [Boylston Street land] in fee simple, and 
specifically enjoined it from either selling or 
building over the two-thirds area not now occu- 
pied.”” The decision also makes it necessary, re- 
gardless of the proposed alliance, to continue the 
occupancy of the Boylston Street site for at least 
twenty or twenty-five years to come. It is there- 
fore proposed to acquire more land near the 
present. engineering buildings, to secure money 
sufficient “to make this site the seat of an effec- 
tive and, well-equipped group of engineering 
buildings,”” and to build students’ dormitories on 
the “Brookline site, adjoining the Athletic Field.” 
It is also suggested that both undergraduate and 
research work be had in mind for the future.—— 
Attention is called in the report of Prof. W. T. 
Sedgwick, Director of the Department of Biology, 
to a demand for graduates in biology in excess of 
the available supply. Students in this depart- 
ment, in the face of the increased demand for 
graduates, have fallen off in numbers with the 
current year. Professor Sedgwick states that it 
is difficult to persuade entering students or their 
parents “that biology is a really practical sub- 
ject,” although later on students in other courses 
say that if they had understood at the outset 
“what the course in biology is and what it leads 
to, they would have elected it without hesitation.” 
A short optional course on the hygiene of heat- 
ing and ventilation for fourth-year students in 
mechanical engineering “is steadily growing in 
attendance, and is of somewhat exceptional in- 
terest and value.” At the Sanitary Research 
Laboratory and Sewage Experiment Station, 
which is under the general direction of Pro- 
fessor Sedgwick, there has recently been erected 
a trickling or percolating sewage filter of 10,000 
gallons daily capacity, “equipped with a distrib- 
uting device of original design.” Two years of 
sewage experiments were completed in July, 1905. 
A digest of this work is being prepared by 
Messrs. Winslow and Phelps, of the Research 
Laboratory, and to this digest there will be pre- 
fixed ‘“‘a comprehensive review of the present 
state of the sewage disposal problem in England, 
Germany and the United States.” Among the 
various appendixes to the report it is interesting 
to note that there is one summarizing by classes 
cases of illness during the school year, and also 


another consisting of a report of the medical 
adviser. The latter official gave three talks on 
personal hygiene during the year to the first-year 
clags. 


PLANS FOR BARGE CANAL WORK aggregating 
$6,000,000 in cost have been passed upon by the Board of 
Advisory Engineers. The plans will now go to the New 
York State Canal Board for consideration. The work in- 
cludes three dams and three locks on the Mohawk River 
between Schenectady and Amsterdam, two locks and two 
dams in Fulton and Oswego counties, and 12 miles of en- 
larged canal between the foot of Oneida Lake at Brewer- 
ton and Three River Point, along the Oneida River. The 
three dams proposed on the Mohawk are of a new type 
of movable dam, which has never been used in this 
country before. 


> 


A HIGH DAM ACROSS THE COLORADO RIVER, an 
electric power plant, and a transmission line to Los 
Angeles, Cal., are talked of by Los Angeles and Phila- 
delphia capitalists. It is said that a concrete dam 200 
ft. high will be built at the lower end of a canyon and 
110,000 HP. developed. At the start, power would be 
supplied to mining camps at Searchlight, Bullfrog and 
Tonopah, Nev., and Gold Roads and Chloride, Ariz. 
Later, power would be transmitted to Los Angeles, a 
distance of more than 200 miles. 


> 


THE KLAMATH IRRIGATION PROJECT, Washing- 
ton, being carried out by the U. S. Reclamation Ser- 
vice, is to be hastened at the request of the Klamath 
Water Users’ Association. The original agreement be- 
tween the government and land owners provided that 
this project should be prosecuted slowly, to allow large 
land owners plenty of time to close out their land hold- 
ings, in excess of the government minimum, and to 
prevent over-production of crops in this district, which 
is far from market. It appears that there is no longer 
reason for delaying the work, for the reasons just stated, 
nor do the engineering difficulties make delay necessary. 
No large contracts will be let, however, until the rail- 
way now under construction reaches Klamath Falls, as 
the cost of the irrigation works will be greatly lessened 
as soon as the long wagon haul is done away with. 


A NEW YORK METROPOLITAN SEWERAGE COM- 
mission is provided for by a legislative bill prepared by 
the New York Bay Pollution Commission. The bill ac- 
cords with the general recommendations of the last- 
named commission, as made in the report submitted by 
it last spring and abstracted and commented on in our 
issue of May 4, 1905. It provides for a temporary New 
York commission, consisting of five citizens appointed by 
the Governor, and in addition the Engineer and At- 
torney-General of the State and the Mayor of New York 
City. Two of the appointed commissioners must 
be residents of New York City and one at least should 
be a lawyer and two at least should be engineers. The 
members of the commission would receive expenses and 
a per diem allowance, to be fixed by the Governor, for 
time ‘“‘actually and necessarily employed on the work 
of the commission.’’ The sum of $15,000 would be avail- 
able for the work of the commission. The duties of the 
latter would be: (1) To continue the studies of bay and 
river pollution in the metropolitan district, begun by 
the present New York Bay Pollution, whose extended 
life will expire on April 30, 1906, and particularly (2) 
to investigate present conditions and future needs of 
sewage disposal in the whole district; (3) to cooperate 
with any authorized New Jersey commission in an ex- 
haustive investigation of means to prevent the pollution 
of the waters of the district, by pumping sewage to sea 
or otherwise, said investigation to give particular at- 
tention to the best administrative plan for constructing 
and operating disposal works, either by separate com- 
mission for the territory in each state or by an inter- 
stat? commission, agreed upon by each state, and rati- 
fied, if necessary, by the United States; (4) to submit 
to the New York legislature a full report, with plans and 
estimates, by Feb. 1, 1909, on the “several plans deemed 
worthy of especial consideration,’’ and also definite con- 
clusions, if any, reached jointly with a New Jersey com- 
mission. The bill provides for inviting the cooperation 
of New Jersey. The membership of the New York Bay 
Pollution Commission is as follows: Daniel Lewis, Chair- 
man, 616 Madison Ave., New York City; Louis L. Tribus, 
M. Am. Soc. C. E., Secretary, 84 Warren St., New York 
City; Prof. O. H. Landreth, Schenectady, N. Y.; Myron 
S. Falk, Jun. M. Am. Soc. C. E., and Geo. A Soper, Assoc. 
M. Am. Soc. C. E., both of New York City. Copies of the 
bill may be obtained by addressing the secretary, as 
above. Dr. Lewis was formerly health commissioner of 
New York State. 


THE LAKE ERIE & OHIO RIVER SHIP CANAL pro- 
ject has been revived and a bill to incorporate a com- 
pany for its construction has passed the House of Rep- 
resentatives. The proposed canal would be about 100 
miles long, from Ashtabula on Lake Erie to the Ohio 
River, following the valleys of the Mahoning and Beaver 


Rivers. The summit level would be 327 ft 
Erie, and 321 ft. above the Ohio River. The:. av 
33 locks, each 345 ft. x 45 ft. x 12 ft., with ‘a 
The cost of construction is estimated at 


AN ELEVATED RAILWAY FOR CHICAG: wae 
electric interurban cars into the center of 
proposed by the Chicago Elevated Interurba, i 
Traction Co., in which representatives of 1) 
Rock Island & Pacific Ry. are said to ty 
The plan, as reported, is to build the eleva: 
over the right-of-way of the Chicago, Rov} 
Pacific Ry., from Washington Heights to th. 
St. station, an upper deck being built in 
shed. The distance is about 10 miles, ani 
Washington Heights the tracks would be laid 
face and extended to connect with the vari 
ban systems now in operation and project 
Illinois, Indiana and Michigan. Eventual), 
connection with St. Louis and Indianapolis ; 
to be completed. The cost is estimated at $¢\» 


CAST-WELDED AND GROUND RAIL Jo 
being used in improving the tracks of the (Ca! 
tric Street Ry., of Chicago. In the first ) 
work the molten metal was allowed to reach . 
to the head of the rail, but now it is not allow: rise 
above a point 2 ins. below the top of the rai! rder 
to prevent the head of the rail from being < 1 or 
injured by too high a temperature, a sheet ir of 
water is suspended above the joint as soon as , 
is poured, the water trickling through perfori: and 
flowing upon the rail at such a rate that it 
evaporated on the head and does not run dow: 
joint. With this arrangement, the rail head | 
hot that it cannot be touched with the bare ha I 
work is done in sections, as required, and abou 2)0¥) 
joints of 6-in. and 7-in. girder rails have be 
About 40 joints are done at a time, the portal ola 
being set at the middle of the section and the work | 
done in both directions. The joints have previou 
cleaned by the sand blast, and 40 joints are s:) 
cast in an hour. After the molds and clamps have bee 
removed, the joints are finished by emery-whee! erinders 
mounted on a shaft in a self-propelling truck, on w! 
the operator rides. 


TEST BORINGS IN THE HUDSON RIVER BED 
to be made by the Board of Water Supply of the City of 
New York. A contract for this purpose was let 1 tly 
to the American Diamond Rock Drilling Co., 95 Liberty 
St., New York City. 


+ 


4 


THE YUMA IRRIGATION PROJECT IN ARIZONA 
and California involves not only the construction of a 
large dam without rock foundations across the Colorado 
River above Yuma, Ariz., but also a pressure jipe to 
conduct the waters of the main canal beneath the valley 
of the Gila River, and also levees to confine the stream 
to a definite channel before the pipe crossing con- 
structed. It is proposed to build the dikes during the 
coming spring and summer and the pipe crossing during 
next winter. The dikes are made necessary by the sui- 
den change of the river channel. Such changes 
sitating resurveys, have occurred twice since this project 
was initiated. Owing to the urgency of the work, the 
Secretary of the Interior, on recommendation of the 
Board of Consulting Engineers, has ordered the levees 
to be undertaken immediately by the United States le la- 
mation Service ‘‘by force account.’”’ The Laguna dam 
was desctibed and illustrated in our issue of Feb %, 
1905. It will be 4,750 ft. long, 19 ft. high, wi!! have 
a maximum width of 265 ft., and will contain ‘oo.0") 
cu. yds. of loose rock. It will form a reservoir mile 
wide and 10 miles long. To limit as much as possible 
the amount of silt drawn into the canal from the waters 
of the Colorado, the headgates of the Laguna dam wil! 
be arranged to draw off only the top foot of wa The 


contractors for the dam are J. G. White & Co. New 
York City. 

A PORTION OF THE SHOSHONE INDIAN [ESER- 
vation, some 2,000 square miles in area, is to be 
thrown open for settlement during the coming summer. 
The land lies in Fremont and Bighorn Cos., Wyo. north 
of Wind River and east of the Popo Agie and |) shorn 
rivers. The rainfall here is only some 13 ins. )«r 4n- 
num, but considerable bottom land areas could b« irri- 
gated by small ditches. Gold and other ores o ur in 


the granite and associated schists of the Ow! Crees M's. 
possibly in paying quantities. The U. S. Geolog Sur- 
vey will soon issue a report on the geological © \‘ures 
of a part of the area described. 


THE PENNSYLVANIA RAILROAD PENSION DE- 


partment, during the six years of its existence nding 
Dec. 31, 1905, has authorized the payment of 
pension allowances to retired employees. This | * not 
include the operating exprases of the departmen’, which 
are met by the company. During the six years applica 


tion of the pension plan, 2,700 employees have !««2 Te 
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ioners from the active service of the com- 
yo » number $90 have died. Of the total num- 
= 688 were between the ages of 65 and 69 
wo ' .om 546 were retired on their own request . 
an »roval of the employing officer. 

AT \pO KILLED TWENTY in destroying part 
ae of Meridian, Miss., on Friday, March 2. The 
: -red about 6 p. m. and passed with great 
“api rough the city, going approximately from 


eouth® ‘o northeast. A large amount of property was 
destro including hotels, stores and factories; the 
' .idential sections were not touched. The dead 
twenty, probably twenty-five or thirty, and 
were injured. 


AG r STORM which produced vast loss of life is 
report) rom Tahiti Island, one of the Society Islands. 
The reports are very vague as yet. The islands have in 
the past repeatedly suffefed from flood waves caused by 
storm cir low elevation makes them specially subject 
to damaxe of this nature. 


THE PRELIMINARY WATER FILTERS under con- 


struction or proposed at Philadelphia are alleged to be 
infringements on U. S, Patents Nos. 800,107 and 800,108, 
applied for on Nov. 8, 1904, and Feb. 13, 1905, by Mr. 


John W. Hill, M. Am. Soc. C. E., and granted to him 
on Sept. 19, 1905. The allegation was contained in a 
letter addressed to Mayor Weaver during the latter part 
of February, 1906, by Mr. Edward Ritchie, of Cincinnati, 
“in behalf of the present owners’ of the patents. In- 
quiry made for Mayor Weaver brought out this infor- 
mation from Mr. Ritchie: 

Certain clients of mine, knowing through me of Mr. 
Hill, are organizing a company, with ample capital to 
instal filtration plants throughout the country under 
patents taken out by Mr. Hill in last September. 

It developed in conversation that the city of Phila- 
delphia is either now building or about to build pre- 
liminary filters, which I think clearly infringe these 
patents. I do not think, in view of the fact that Mr. 
Hill was not allowed to complete the installation of the 
plant originally designed and intended by him to be 
completed, that the work thus far done by Mr. Hill in 
Philadelphia amounts to a license to construct under 
these patents. 

The city of Philadelphia has been notified by Mr. 
Ritchie that unless ‘“‘satisfactory arrangements’ are 
made with the owners of the patents or work on the 
preliminary filters is abandoned he will ‘‘proceed against 
the city to enforce’’ the rights of his clients. Mr. 
Ritchie is also reported as saying that Mr. Hill is not 
a member of the Filter Construction & Operating Co., 
but will be employed by the company. 


ECONOMICAL PUMPING is performed by a 70-HP. 
Mietz & Weiss oil-engine pumping unit, according to fig- 
ures furnished us by the builder, A. Mietz & Co., 128 
Mott St., New York City. The engine is a double cylin- 
der oll engine of regular Mietz & Weiss type, running at 
20 r. p. m. Direct-coupled with it is a centrifugal 
pump, which in one specific instance was of capacity 
3,000 gallons per min. against 45-ft. head, at 250 r. p. m., 
operating at 70% efficiency. This pump had a 15-in. 
suction and a 12-in. discharge pipe; its maximum ca- 
pacity was 5,000 gallons per min. The engine is stated 
to consume 0.84 Ib. fuel oil per brake horse-power-hour. 
With the pump efficiency of 70% this would equal a con- 
sumption of 1.20 Ibs, oil per water horse-power-hour. A 
considerable number of pumping units of this type and 
sze has been furnished recently for irrigation, the 
buyers being American, European and Javanese. 


HYDROGRAPHIC WORK IN COLORADO and vicinity 
is to be facilitated by the U. S. Geological Survey, by re- 
sticting the area under the supervision of the Denver 
office. This office is in charge of Mr. M. C. Hinderlider, 
who will hereafter have charge of work in Colorado, 
Nebraska, Kansas and a part of Wyoming, thus cutting 
of South Dakota, Indian Territory and parts of Okla- 
hom. and New Mexico. The possibilities of power de- 
velopment in Colorado are considered great, in view of 
‘he fact that there are located in that state the head- 

of the Arkansas, Rio Grande, North and South 
rivers, and a large part of .we Colorado, which 
is formed by the junction of the Grand and 
Green rivers. In addition, of course, it will be under- 


hat the importance of these streams to irrigation 


wats 


'\MAGES FOR STREAM POLLUTION by smelting 
es in the vicinity of Butte, Mont., have been 
ovestigation by Oliver T. Crane, Master in Chan- 
‘ a United States Court, in a suit brought by Mr. 
Magone. Damages to the amount of $20,000 were 

‘ and also an injunction to prevent the discharge 
‘elters at Butte of chemicals and. tailings: into 
and Deer Lodge River. The Master’ finds dam- 

the amount of $1,500 in favor of Mr. Magone, 
ese he apportions among the Anaconda Copper 
utte & Boston Mining Co., and other defendants. 


Many figures regarding the number of men employed, 
salaries and taxes paid, etc., are cited by the Master 
to show why an injunction should not be granted. 


> 


A UNIVERSAL HYGIENIC EXPOSITION AT VIENNA, 
Austria, will be opened on May 12, 1906, and will con- 
tinue until July 15. There will be ten groups of ex- 
hibits, .as follows: House and residence hygiene; health 
and sickness; public hygiene; prevention of accidents 
and rescue work; chemistry and pharmacy; food and 
drink industry; clothing industry; tourists and travel; 
sport and games; literature and graphic industry. 
Exhibits will be received between April 15 and May 
10, but an extra charge of 15 per cent. will be made 
for space of all exhibits, applications for which are filed 
after March 1. The exhibits should be addressed as fol- 
lows: ‘‘An die Direktion der Allgemeinen Hygienischen 
Ausstellung, 1906, in Wien Rotunde.”’ In order to secure 
the benefit of reduced freight charges at the end of the 
exposition every bill of lading should be marked ‘‘Auss- 
tellupgsgut.’’ It is expected that all foreign exhibits, ex- 
cepting food products, will be admitted free of duty. 


> 


RIVER FRONT IMPROVEMENTS at Albany, N. Y., 
are proposed if the necessary legislation can be secured. 
The improvements include a new concrete dock wall from 
end to end of the city, an intercepting sewer and a 
recreation pier. The latter would be similar in many 
respects to the recreation piers which have given such 
satisfactory results in New York City. 


PERSONALS. 


Mr. David Trainer has been elected President and Gen- 
eral Manager of the Alma Cement Co., of Wellston, O., 
succeeding Mr. B. D. Lathbury. 


Mr. E. G. Holiday has been appointed Chief Engineer 
of the Nashville Terminal Company, with office at 
Nashville, Tenn., to succeed Mr. L. F. Lonnbladh. 


Mr. Harry R. Hall has been appointed Superintendent 
of the Crane Iron Works at Catasauqua, Pa. Mr. Hall 
was graduated from Ohio State University in 1889. 


Mr. John E. Stewart, Hydrographic Aid in the Recla- 
mation Service, has been transferred from the Washing- 
ton office to duty on the Belle Fourche Project, South 
Dakota. 


Mr. C. C. Coffee has been appointed Superintendent 
of the St. Louis Division of the Southern Railway, with 
office at Princeton, Ind., to succeed Mr. A. M. Smith, 
resigned. 


Mr. W. S. Hanna, Engineering Aid in the Reclamation 
Service, now employed in Washington office, has been 
assigned to duty with C. C. Babb on the St. Mary Pro- 
ject, Montana. 


Mr. A. D. Page, Engineer of Bridges and Buildings of 
the Chicago, Rock Island & Pacific Ry., at Chicago, has 
been appointed Principal Assistant Engineer, succeeding 
Mr. E. J. Beard, resigned. 


Mr. A. Lincoln Acker, Director of the Department of 
Public Works, Philadelphia, resigned that office on 
March 6 and was succeeded by Mr. Thomas L. Hicks, 
heretofore Assistant Director. 


Mr. H. D. Comstock, Assistant Engineer in the Recla- 
mation Service, has been transferred from the Washing- 
ton office for duty in hydrographic work on the Belle 
Fourche Project, South Dakota. 


Mr. George M. Eba has been transferred from the Ac- 
counts Division of the U. S. Reclamation Service at 
Washington, D. C., to Williston, N. Dak., where he will 
act as disbursing agent during the construction of the 
Williston Irrigation Project. 


Mr. Claude D. Stephens, Consulting Engineer, Monad- 
nock Bldg., Chicago, announces that he will carry on 
the business of Stephens & Tyler, consulting and con- 
tracting engineers, the partnership between him and Mr. 
Theodore R. Tyler having been dissolved. 


Mr. F. P. Jeffries has been appointed General Pur- 
chasing Agent of the Chicago, Rock Island & Pacific 
System, with offices at Chicago, succeeding Mr. S. F. 
Forbes, resigned. Mr. Jeffries was formerly General 
Manager of the Evansville & Terre Haute R. R. 


Mr. W. W. Graham has resigned his position as Tie 
and Timber Agent of the Chicago, Rock Island & Pacific 
Ry. and that office has been abandoned. All corre- 
spondents pertaining to that department should be ad- 
dressed to the Purchasing Agent, Mr. S. F. Forbes, at 
Chicago. 

Mr. Paul G. Brown, formerly Assistant City Engineer 
of Chicago, and more recently General Superintendent 
with the Degnon Contracting Co., New York, has re- 
signed this position to become Manager of the United 
Engineering & Contracting. Co., 32 East 33d St., New 
York City. 

Mr. R. 8S. Feurtado, Engineer of the Western Gas & 
Investment Co., Tribune Blidg., Chicago, announces 
that he is also undertaking a general engineering busi- 
ness in making investigations and reports upon gas, 


electric and hydraulic properties, and preparing designs 
for new plants. 

Mr. E. J. Beard, M. Am. Soc. C. E., Principal As- 
sistant Engineer of the Chicago, Rock Island & Pacific 
Ry., at Chicago, has resigned in order to accept a po- 
sition with J. G. White & Co., of New York, as Chief 
Engineer of the railways which that company has con- 
tracted to build in the Philippine Islands. 


Mr. S. C. Brown, Assoc. M. Am, Soc. C. E., has re- 
signed his position of Division Engineer of the New 
York Division, Erie R R., at Jersey City, to associate 
himself with A. O. Brown & Co., bankers and brokers, 
30 Broad St., New York City, in connection with various 
enterprises in which this firm is interested. 

Mr. Alexander C. Shand, Assistant Chief Engineer of 
the Pennsylvania R. R., has been appointed Chief En- 
gineer of that road, with headquarters at Philadelphia, 
Pa., to succeed Mr. W. H. Brown, who retired on Feb. 
28, under the provisions of the pension plan. Mr. Ed- 
ward Brinton Temple, Assistant to the Chief Engineer, 
has been appointed Assistant Chief Engineer, succeeding 
Mr. Shand. 

The Richardson & Lovejoy Engineering Co. has been 
formed at Columbus, O., to engage as consulting engi- 
neers in the clay industries. The firm is composed of 
W. D. Richardson, President; Ellis Lovejoy, E. M.; A. 
V. Bleninger, Vice-President, and C. B. Harrop, E. M., 
Secretary and Treasurer. All the members of the firm, 
with the exception of Mr. Richardson, have been gradu- 
ated from the Ohio State University. 


Mr. John F. Murray, Assistant Engineer of Construc- 
tion of the Pennsylvania R. R., at Lancaster, Pa., has 
been appointed Assistant to the Chief Engineer, with 
office at Philadelphia, in place of Mr. Temple. Mr. 
Henry R. Leonard, Engineer of Bridges, has been ap- 
pointed Engineer of Bridges and Buildings, with head- 
quarters at Philadelphia. Mr. Murray was graduated 
from Swarthmore College in 1892, entering the service 
of the Pennsylvania R. R. in that year, 


Mr. C. C. Coffee, Engineer of Maintenance-of-Way of 
the St. Louis-Louisville lines of the Southern Ry., at 
St. Louis, Mo., has been appointed Superintendent of 
the St. Louis division of those lines, with headquarters 
at Princeton, Ind., to succeed Mr. A. M. Smith, re- 
signed. Mr. J. F. Sheridan has been appointed As- 
sistant Superintendent of that division, and Mr. J. A. 
Rathburn has been appointed Trainmaster in place of 
Mr. Sheridan, both with headquarters at Princeton. Ef- 
fective on March 1, 


Gen. Edward W. Serrell, who achieved great promi- 
nence in military engineering work in the Civil War, 
is in the S. R. Smith Infirmary on Staten Island ill with 
a painful disease of the bladder, and his means have be- 
come exhausted so that measures are to be initiated to 
have Congress take action for his relief, on account of 
his notable Civil War record. jen. Serrell’s last pro- 
fessional work was in connection with a projected line 
of railway from Pennsylvania to New England, cross- 
ing the Hudson by a great bridge near Peekskill. Gen. 
Serrell was President and Chief Engineer of the enter- 
prise and a considerable amount of money was raised 
here and abroad for the work in the early ‘90's. The 
financial depression which followed compelled the aban- 
donment of the enterprise and caused heavy losses to 
those who had invested money in it. 


Mr. Arthur Giesler has resigned his position as Chief 
Engineer of the Platt Iron Works Company, of Day- 
ton, O., and has entered private practice as a Consulting 
Engineer, with offices at 170 Broadway, New York City. 
He will devote himself to his specialty of turbine water 
power plants and pumping stations. Mr. Giesler was 
born and educated in Germany. He has been connected 
with water-wheel design and installation for over thirty- 
five years, of which nearly twenty-five years were in 
America. As early as 1869 he erected at Dirschau, Prus- 
sia, for Professor Fink, of Berlin, Fink's first reaction 
turbine, fitted with the Fink gate. He came to America 
in 1882, and entered the employ of the Stillwell-Bierce 
& Smith-Vaile Co., becoming Assistant Superintendent, 
and later Superintendent of Works and Chief Engineer, 
which position he held also after its reorganizatiOn as the 
Platt Iron Works Co. Mr. Giesler has taken a leading 
part in the advance of turbine construction in this coun- 
try, and through his European connections and frequent 
visits to foreign turbine works he has a close ac 
quaintance with all phases of his specialty. 

Major Cassius E. Gillette, Corps of Engineers, U. S. A., 
has resigned his commission as an army officer and has 
been appointed by Mayor Weaver, of Philadelphia, Chief 
Engineer of the Water Department, in which position 
he will have charge of the completion of the new filtra- 
tion works. Major Gillette was given leave of absence 
by the War Department authorities last fall in order to 
serve on a Board of Engineers created by the Philadelphia 
authorities to investigate the frauds in connection with 
the water filtration contracts. Secretary of State Root, 
prior to his appointment to his Cabinet position, was 
counsel to Mayor Weaver in his work of establishing 
honest government in Philadelphia, and it is said that 
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after his removal to Washington he was instrumental in 
securing Major Gillette's services on the Philadelphia 
Board of Engineers. Recently an appeal was made to 
Congress to permit Major Gillette to undertake service 
for a longer period in Philadelphia, but the permission 
was refused on the ostensible ground that his services 
could not be longer spared from the Corps of Engineers. 
It is conjectured, however, that the political influence 
which the Philadelphia machine politicians well know 
how to exert, was the real motive back of the refusal to 
permit longer absence of Major Gillette from Government 
work. This has now been checkmated by Major Gillette's 
resignation. Major Gillette has been for 26 years a mem- 
ber of the Corps of Engineers. He achieved a national 
reputation by his heroic work in laying bare the con- 
spiracy between Oberlin Carter and the Atlantic Contract- 
ing Co. to defraud the Government in the Savannah Har- 
bor contracts, as a result of which Carter was convicted 
and served a term in the Leavenworth Penitentiary, and 
the members of the contracting firm, after exhausting 
every legal technicality and delay and becoming fugitives 
from justice for years, are now on trial] in the U. 8S. Court 
in Savannah. 
Obituary. 

Robert J. Hill, State Superintendent of Public Build- 
ings at Albany, N. Y., died in that city on Feb. 28. Mr. 
Hill was appointed to the office of Assistant Super- 
intendent on Feb. 28, 1901, and on March 17, 1903, was 
promoted to the superintendency. 


Robert C. Wiggin, a civil engineer, son of the late 
Edwin R. and Sarah J. Wiggin, of Boston, died on 
March 5 of pneumonia at the New York Hospital. Mr. 
Wiggin lived at the Judson Hotel, 53 South Washington 
Sq. He was 45 years old and leaves a widow. 


A. H. Heller, Professor of Civil Engineering at the 
Obio State University, died at Columbus, O., on Feb. 20. 
Mr. Heller, until accepting the university professorship, 
was engaged in private practice as a consulting engi- 
neer in connection with bridge and structural steel 
projects. He was born at Wapakoneta, O., in 1866, and 
was graduated from the Ohio State University in 1890 
as a civil engineer. 


Henry Rustin, M. Am. Inst. El. E., who died at his 
home in Florence, Neb., on Feb. 27, was prominently 
connected with the design of the electric illumination 
and decorative features of the Buffalo and St. Louis ex- 
hibitions. He was for some time Chief Electrical and 
Mechanical Engineer of the St. Louis Exhibition and 
laid out the general plans for the cascades and the elec- 
tric features, but had to resign on account of ill-health 
before the completion of the work. 


Samuel P. Langley, Secretary of the Smithsonian In- 
stitute, at Washington, D. C., died of paralysis at Aiken, 
8. C., on Feb. 27. He was 72 years old and a bachelor. 
He was born in Roxbury, Mass., and was graduated 
from the Boston Latin School, after which he became 
an assistant in the observatory at Harvard University. 
Prof. Langley afterward became a professor in the U. 8S. 
Naval Academy, and in 1877 became Secretary to Smith- 
sonian Institute. His whole life had been devoted to 
scientific work. He was by profession a civil engineer 
and an architect, but he was better known as an as- 
tronomer and an inventor. Prof. Langley'’s experiments 
with flying machines, for which the Board of Ordnance 
and Fortifications, of the War Department, appropriated 
$70,000, attracted wide attention, and since their failure 
his health had rapidly broken. The experiments were 
made at Widewater, Va., in the summer of 1904, and 
later at the tidal basin near the arsenal, in the District 
of Columbia. The great Langley flying machine, carry- 
ing a man, was propelled from a houseboat. In each 
ease the machine failed to soar, but structural acci- 
dents were held responsible both times. 


Herbert Gouverneur Ogden, of the Coast and Geodetic 
Survey, died suddenly on Feb. 25, at Fortress Monroe, 
Va. He entered the Coast and Geodetic Survey as Aid 
on April 22, 1863, was promoted to Sub-Assistant Jan. 
1, 1869, and to Assistant on Jan. 1, 1872. Since 1898 
he had filled the position of Inspector of Hydrography 


and Topography, having supervision of the hydrographic, 


and topographic work of the survey. Mr. Ogden was 
born in New York, April 4, 1846, and was the son of 
Morgan Lewis and Eliza Glendy McLaughlin Ogden. He 
was educated at private schools and by tutors. He mar- 
ried Mary A. Greene, of Brooklyn, N. Y., May 28, 1872. 
Mr. Ogden served in 1863 with the army on defenses 
of this city; in 1864, with the navy in the sounds of 
North Carolina; in 1865, with the Nicaragua expedition; 
in 1870, as Topographer with the first naval exploring 
expedition to the Isthmus of Darien, and in 1893, in 
charge of the party locating the international boundary 
between British Columbia and Alaska. He was a mem- 
ber of the Cosmos Club, the United States Board of 
Geographic Names, the National Geographic Society and 
Philosophic Society, a fellow of the A, A. A. S., and a 
member of Washington Academy of Science, a recognized 
expert in topography and chartography and the author of 
‘‘Maps,"’ Johnson’s Cyclopaedia, and of many articles in 
scientific journals. 


ENGINEERING SOCIETIES. 


COMING MEETINGS. 
AMERICAN RAILWAY ENGINEERING AND MAINTE- 
NANCE OF WAY ASSOCIATION. 
March 20-22. Annual meeting at Chicago, Ill. Secy., 
L. C. Fritch, 1562 Monadnock Block, Chicago, III. 
AMERICAN RAILWAY ASSOCIATION. 
April 25. Semi-annual meeting at Chicago, Ill. Secy., 
Ww. Fr. “Allen, 24 Park Place, New York City. 
AMERICAN SOCIETY OF MECHANICAL ENGINESRS. 
May 1 to 4. Semi-annual meeting at Chattanooga, 
Tenn. Secy., F. R. Hutton, 12 West 3ist St., New 
York City. 
. 

ENGINEERS’ CLUB OF CINCINNATI.—At the next 
meeting of the club, to be held at rooms of the Literary 
Club, 25 E. Eighth St., Cincinnati, O., on March 15, Mr. 
H. C. Innes will read a paper entitled “Some Street 
Paving Materials and Methods.” 

NEW ENGLAND WATER-WORKS ASSOCIATION.— 
The March meeting will be held at Boston, Mass., on 
March 14, the technical session being held at the Hotel 
Brunswick at 2 p.m. Mr. M. N. Baker, Associate Editor 
of Engineering News, will present a paper entitled 
“‘Water Supply, Typhoid Fever and Diarrhoeal Diseases 
at Burlington, Vt., 1879 to 1905 inclusive.’’ A paper 
on “‘The Pitometer and its Uses’’ will be read by Mr. E 
M. Blake. 


ILLUMINATING ENGINEERING SOCIETY. — The 
second meeting will be held at the Edison Auditorium, 
44 W. 27th St., New York, at 8.15 p. m., March 9. The 
following papers will be read: ‘‘The Inverted Gas Mantle 
Lamp,” by V. H. Rettich; ‘“‘The Flaming Arc Lamp,” 
by E. L. Elliott; ‘‘Artificial Hlumination from the Archi- 
tect’s Standpoint,"’ by W. S. Kellogg. The inverted- 
mantle lamp and the flaming-arc lamp will be shown in 
operation, 

AMERICAN SOCIETY OF MECHANICAL ENGI- 
NEERS.—At the February ‘“‘Reunion’’ of the New York 
members of the society, held Tuesday evening, Feb. 27, 
at the society house, 12 West 31st St., New York City, 
Mr. James M. Dodge, of Philadelphia, gave an address 
on the subject: An Introduction of the Taylor System. 
The address gave a summarized narrative of how the 
Link-Belt Engineering Co., of Philadelphia, was Jed to 
reorganize the working and management of its shop 
under the Taylor System. Shortly after Messrs. Taylor 
and White invented the famous high-speed steel and 
put it to use in the Bethlehem Steel Works, Mr. Dodge 
heard of it, and went to see it work. The work was so 
astonishing that it took time for him to become fully 
convinced of it, but he then at once proceeded to intro- 
duce it at the Link-Belt works. At Bethlehem, mainly 
steel was worked with the Taylor-White tools, while at 
Philadelphia cast iron was the principal work; this re- 
quired distinctly different tools from those used for 
nickel-steel and armor plate, and the work of introduction 
was therefore slow. As Mr. Dodge says: 

Then we made hundreds of careful tests, sending back 
scores of warnout tools with reports to Mr. Taylor, of 
Bethiehem, who in turn sent us other tools, and, after 
the expenditure of a great deal of time and considerable 
money, success was attained, and we had a Taylor- 
White tool which would do as marvelous work on cast 
iron as the earlier tools had done on nickel-steel. Al! 
this expenditure of time and money and experimenting 
had resulted in our having one lathe in our shop and a 
few tools to fit it that would do from three to four times 
as much work on cast iron as we had ever been able to 
do before with any other tool. 

This was followed by bringing the rest of the shop up 
to the new standard. It was then found that the new 
rate of working had badly disorganized the old system of 
making piecework rates and generally the conduct and 
management of the works. The more intensive working 
made the weaknesses of the old system, its points of 
empi:icism and guessing, painfully apparent. Mr. Tay- 
lor’s system of directing work on the basis of scientific 
time study of operations was therefore taken up. A de- 
scription of the principal struggles and difficulties inci- 
dent to its application to the Link-Belt works formed the 
essential part of Mr. Dodge's address. 

The subject was discussed by C. B. Rearick, George 
Hill, H. L. Binsse, F. W. Taylor, G. C. Henning, and 
others, mainly by putting questions which were ans- 
wered by Mr. Dodge and Mr. Taylor. An important 
item of information was an opinion on the minimum size 
of shop to which the complete Taylor system of manage- 
ment could be applied profitably. A shop in Phila- 
delphia employing about 120 men and doing an unusual 
variety of work has been put under the Taylor system 
during the past year by Mr. C. G. Barth. Mr. Taylor 
says that this appears to be about the smallest shop 
where the system would prove practicable, in work of 
much variety. In a shop doing exclusively duplicate 
or stock work a thuch smaller size could be handled -with 
profit. The shop in question has more than doubled its 
output during the year, with fewer machines working 
and with an actual decrease in shop labor; the cost of 
the planning department, etc., cuts down the increased 
profits somewhat. In a shop whose available business 
cannot be increased, the question takes on another as- 


pect. Another bit of information given by Mr. Taylor 


in reply to a question is that he himself has never at- 
tempted to apply his system to pattern-making. A 
number of shops are doing pattern work under that 


plan, but he himself has never tried it. Pa 
is the most difficult class of shop work in 


SOCIETY OF CHEMICAL INDUSTRY 
York section discussed the subject, “Smoke 
at its meeting of Feb. 23. Mr. Thoma 
Commissioner of Health of New York (Cry 
a review of governmental regulation of the 
ance in America. Regulation, where unde; 
neaily all cases been the work of the mun 
exceptions, both recent, are New York 
chusetis: (1) In 1895 the Legislature of Nev 
prohibited the use of soft coal within 
Brooklyn City Hall, except for certain use 
the State of Massachusetts prohibited th. 
dark smoke for more than six minutes i: 
Boston, except in certain classes of work 
acts for the regulation of smoke have bee: 
by Philadelphia, Cleveland, St. Louis and 
cities. In Philadelphia a scale of density 
and various employs are limited to cer: 
for certain periods of time. In St. Louis : 
smoke stacks, as well as density of smok: 
in the ordinance; smoke of given density i: 
more of a nuisance when discharged from 
than when discharged from a high one. |; 
City there are three provisions under which < 
ment proceedings may be taken, the public nu 
tion of the Penal Code, the law for the cont:o! 
to life and health, and a specific smoke se 
Sanitary Code. The latter is the present bas 
cution. The attempts to abate the smoke ny 
der this section have had very discouraging res 
judge went to the extreme of holding the s 
and against public policy, on the ground that 
forcement would practically prevent the com! 
fuel in the city. Improvement, in the opinic 
Darlington, is to be looked for in the direction of 
fining the means which produce or may prod) 
and requiring specific construction. During «hy 
year the Board of Health has proceeded again 
offenders by summary Board Orders; nearly 200 . 
were abated by this means. However, as this em; 
the extreme power of control of th= Board (a 
without parallel in the municipality and intended 


extraordinary necessity such as the contro! of infect) 


diseases) the Board does not like to use it for matters 


such as smoke abatement. On the whole, the rev 
of Mr. Darlington did not give a very encouraging 
of the state of Smoke Abatement, especially if it t 
membered that the cheapness of anthracite coal at 
York City makes the nuisance less serious and 1 
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easily handled than in most other parts of the country 


Mr. A. De Trampe gave a brief argument for th: 
portance of smoke prevention. He estimated that 
coal burned in New York City discharged some 640 
of coal dust in the smoke per day. 

Mr. L. H. White, in a paper entitled “Down | 


im- 
the 
tons 


yraft 


Without Grates,’’ described a furnace construction in 


which the coal is fed into a short chute or passage, 


5 to 


7 ins. long, 7 to 10 ins. high and of any desired breadth 
inetined slightly downward toward the back, beyond 
which is a combustion chamber. The coal fed at the 
outside is coked by the radiant heat of the incandescent 
fuel behind, and the gases are drawn back through the 
mass and burn in the combustion chamber beyond A 
flat or sloping grate may be arranged behind the feeling 


chute or ‘“‘combustion passage,"’ upon which the 
descent fuel burns. By the latter means the fur 
may be brought up to a capacity of 12 to 15 HP 


lin. ft. of breadth. Several furnaces of this form ar 


operation. Smoke is absent, and the labor and «ar 
attendance are said to be not much different from 
with ordinary furnaces. 
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Mr. W. Bowman described an experiment with the fil- 


tration of smoke through asbestos fabric, in a 
catching machine comprising an iron cylinder 

with tubular spines or closed stockings of the ! 
The smoke goes into the cylinder through the end | 


and passes out through the stockings; the cylinder 


slowly rotated and the row of stockings at the 
automatically cleaned by dumping into a longitudine! 
conveyor. The machine filtered the smoke perfe: 
after five or six hours the fabric was clogged, w! 
parently was due to a deposit of fine tarry matte: 
fabric. 

Mr. E. H. Foster described the Kent ‘“‘Wing-ws 


nace for boilers. In this furnace two walls pro.° ‘i 


inward from the sides of the setting, some dist: 
hind the bridge wall, form a vertical gap throug! 
the fire gases must pass. The gases having pr 
been in a horizontal sheet when passing over th: 
wall become thoroughly mixed by passing thro: 
vertical gap, and burn in a combustion chamber 
The edges of the wing-wall gap act to some ©: 


heat reservoirs, ensuring the ignition of the mixe +) 


when an inrush of air, or distillation of fre 
makes them too cool to ignite merely by mixtur 
Papers by Mr. W. R. Roney on “Smoke and 
Prevention as Affected by Furnace Constructi: 
Mr. O. Nagel on “‘Smoke Prevention by Means « 
Draft Fire and Gas Firing’’ were read by title » 


dust- 
tudded 
abric 


late 

is 
p is 
dust 
but 
ap 

the 


be 
rich 
isly 
dge 
the 
nd 
as 


and 


Mr 
f de 
moke 
past 
moke 


eases 


iploys 


power 


1 for 


tious 


atters 
marks 


view 


be re 
| New 


more 


itry 

im- 
it the 
0 tons 


Draft 
ion in 
5 to 
eadth 
-youd 

t the 
escent 
zh the 
nd A 


ee ding 
incan 


urnace 
P. per 
are in 


are of 
n that 


the fil- 
dust- 

plate 


ING 
Pa 
ont 
per’ 
Ste 
per 
Ta 
irabd 
A Cu 
la 
An 
sinkig 
St 
ixpeq 
Ne : 
5 rhe 
FAST P 
some 
Milwa 
One and M 
i that t 
differen 
which 
and 
cars, 
these 
has Db 
trains 
| sched 
pound 
a sp¢ 
engin ~ 
was 
Engi 
chest 
was 
at 
is 
that 
build 
ati 
A 
eng 
larg 
typq 
com 
T 
bee 
for ‘ 
ha 
ma 
sig 
att 
as 
hi 
\ \ 
lust \ 
ng 
ke i 
d 
wo 


